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Abstract not available for JP 2001523971 (T) 

Abstract of corresponding document: WO 9850431 (A2) 

The invention relates to a method of preparing heteromultimeric polypeptides such as bispecific 
antibodies, bispecific immunoadhesins and antibody-immunoadhesin chimeras. The invention also 
relates to the heteromultimers prepared using the method. Generally, the method provides a 
multispecific antibody having a common light chain associated with each heteromeric polypeptide 
having an antibody binding domain. Additionally the method further involves introducing into the 
multispecific antibody a specific and complementary interaction at the interface of a first polypeptide 
and the interface of a second polypeptide, so as to promote heteromultimer formation and hinder 
homomultimer formation; and/or a free thiol-containing residue at the interface of a first polypeptide 
and a corresponding free thiol-containing residue in the interface of a second polypeptide, such that a 
non-naturally occurring disulfide bond is formed between the first and second polypeptide. The 
method allows for the enhanced formation of the desired heteromultimer relative to undesired 
heteromultimers and homomultimers. 
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^ico^y-<yf-KfeJ;o : ^2co* 0 y-;^K^t»^$ti#5„ ^©i? 

r*tfc£!>, «0»3^riitt-&W-Cl 0«5^BniBT?ab5(HlA). gf 

#ffi-eHSffM1"5^ 1 *3 ±t/^ 2 'J Kcd hV-T VM, 
ftK^'fyWimS. -r^v— ffcF^^M:, $f4L<», ^5t»ISl rod? 
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rotuberance-into-cavity)Wt@Mte^lB*CO^iS ; L^V^i^^/Vy 
ffixM£ii£^#3„ mm (protuberance) {4, Sg 1 ©ztf D K»#ffi!^ft 
r7 



7c££©ft#W/j: (cavity) ft, ffitfc, ^ftr^iite, it)* 

7^ k t m 2 © # y f t <d m t« s n 5 «t 5 ti- 5 =. t \c x o r *n § 

ft3(H 1 B) 0 

^t£3¥fi&fc7 7-V-TJ*-?U-747'7 y-(Va u g h a n, T. J 
. fe> (1996) Nature Biotechnology 14:309~ 
3 14, rtttt##i: L-C^ro^^PJlB^tf 1 ^*!^*^^) i-S*-t"5^ 

ofc^ffi©M^|git)P 3 tLfc(Va u g h a n, T. J. h (1 9 9 6) _hfB) 0 
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„ TfBOl) t!iO*2) Sr&tf: 1) MTStSU CD^y-v/ 



K*3 <£ 2 © tK y -^T^ K (*3 J: t/in*(D ^IStftot £ 6. 4 -5 # y ^7° f 1 - 
K), fcfc'U J£l©;tfy^7°^K:fcJ;tf£k45#y^7^F (4fcttu II 
y ^7°^ V&XlfW, 2 cd;K y ^-7=9- K) tf^ti^tUi, m©^y^7°^K 

<D?K y ^7°^ K i: £ £>ft 5 # y ^7°^ K t OT|ffl«)S)£4ffi5^ ^ffiit-fS ; *5 
iErof 1 (DsXy^T^ K*5j;tW>&< 1 <S> 1 o»£ b/^S^y ^7°f- 

xm 2 ©jK y ^7^ KW5i^6^i4*a-r5T 5 y &k#i$:#u ^ tr^r© ± 
5*#a-f se?ijr±, ttriB7Ky-<7 > ^K©^^tic>7cog«i^LT, 

tt80%, ff4L<l4'>4<tt>9 0%, i 9 L< f±4>fc< 1 1 9 5%, 

Wch&t: l< fi i o o %<Dmm-vk<7>T $ ;mmm-VE*^-rz>o ^o^m 

(i) H 1 tD/Ky ^-ff- K, m2<75*°y-57 , f- K*3iV#ffl-r56^Sr^- K 

(i i) ^MaiS*fe^^^*#MffiS#:Sr[HllR1-?.Xg 0 
fc»^2©^y^7 p f-KSr3-K-r5«^ JfcSi^tt*:©^!*, -^©^ffi^fc 
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5t5rtiaot^/V7^f FS^jgi»*°y^:/^Ktig2©#y^;/f- 

o 



Ki02©/Ky-<7 c f : -Ki:O#S^^-t'2)-7^^-'fl:K7(^^^tj'„ 
7^ K i 2 cosK y -ST'f - F t <Dffl<DftKimWm £ti& X o Kmw. £ 

««otoKii****ia^, m&fclSJeStiftvx, ^fn-?/vf-7-#li» 
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5 i 5 t-gae^-c^s r 5 / mmm^m 1 ©*° y ^zt=r Y<nwmK^t?m 1 © 

o 



^5 ; 

(b) fR2©;Ky^:/^K£3-K1-3IB2©»gMMU ^©UrS, f|2 

(c) ltfiawfEiro^E||*S«t0t*2^»«r«^*BSa^a|AUT, WriE«of& 1 

W5. r©±5ftttaT-eM:, 7t©gfii *WMlf- 

F i g i n i ^.co^fi (F i g i n i , M. b (1 994) J.Mol. Bio 
1. 239:68~78, ^tl(±##t LT^©£ft;SM£lK»#* 
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cofficoM* U< Jkvg&jS&J; 9 ©g££ff *£*5fc£>© 



miA~HllC„ HAIt ft*:-? ;V°?-?— jti. t> fc^fP^fv- -fb^if 

mt>mft£ftzm&K£zm&i$Z7F-r<i&mx~hZo licit mzm (d 

EI2A~|212C 0 12 2 Ate, 77-v ; f^X/k-<^-pRA2Mflt 

5c„3^tp ?^-?-<Dm$iB.mm : &zm^-tz><, ^4 c H 3 n ^ 

I ^W^^KtOit-g-^^^Rt Lt, ^©jUST" (Ellison^N 
ucleic Acids Res. 1 0 : 4 0 7 1-4 0 7 9 (1 9 8 2)) ^ 

e>3§m£tx3 c H 3 cof?2 (nmmmt t hicmmcftmzti&^yx h n >"i*^- 



-21- 



/^mnfrtbmmtstiz^y^ KtgD??^, Lasky, l. a. 

Dowbenko, D. J. (1 9 8 4)DNA 3 : 2 3 ~ 2 9 ; B e r m a n 
, P. W. h (1985) Science 227:1490~1492h do 
i.X3-%^mWMtl-f^7-T— &<Dlr*-r— i? (Genenase) J ©MS (G 
) Uii. (Carter, P. h (1989) Proteins :Structu 
re. Function and Genetics 6:240 — 248) CO 
±.mzWfr*l&o 0 2Ci4, aiR$tiSC n 3ilf5^CD^Si-, Kaba t?)0 
Eu^W£oT#-^£ttttfclI|2 B©^ hBytt^nyo^Sa?] (IB 

1^ 688 — 696 1> NIH, Bethesda,MD(1991) 0 igO 
«T3 6 6W^f 0 ^©ij^aSti, 3^CDC H 3»fc^i£^5*ffc& 
ft»fc*(CfIW{t;$^5(3 6 6,3 6 8*5j;tf4 0 7). 

0 3A~g|3C o 0 3A*Sj;tJ«0 3Btt, ifeffittifH^ (la) £ fc t (-^(Ab) 

©mftfo i tflggi© b # <b ft 5 n x-T V A ffiM S ftfc £j£t> © S D 

x-^Jl, 2o©&:&Lfcll$i<©^T*fc5 0 xttf4, SALfcDNAcoKitb 
(I a : H : L) ytttt, ££$^*:"^«t;:#^5£jMl^^ 

114(4, Axl, Rse, IgER, Ob — R^oit^VE G F i^*fi~59tj|tt 
*-**1-S8ficO^Sft*CDV L ia?lJ(Dtfcfet?*>5o E^J^tt (Kabatfe ( 
19 9 1) _tJH) (C h o t h i a, C. &itKL e s k, A. 

M. J . Mo 1 . Biol. (1987) 196:901-917) (C^ofctt 
M^CDR^*c0&B5r, ^rft^ft, T^*3<tt>*#(-ioT*1- 0 Axl. 7 

El 5 fi, jIjR£ftfcJrCO b - R ? o - V*5 itfgiH E R 3 ^ n-yrofi$Wo" J; 
tflK#C<£>Jtl$re&3o -fi#Mttfitfr60«^(-'tefflLfctn:Ob-R^n-y2 6 
*3<i;t$RHE R 3 n-v i 8 coVnE^Jisi^ai-S v L |B?iJ£r*1- 0 

EI6 0 Mp 1 - I g Gjo it^HE R 3 — I g GK^S^^^fflrSfc 
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#><D^yV4 yfELTSA, U^Ltz^m-i. Y3 4 9C : T 3 6 6 S : L 3 
6 8 A : Y4 0 7 V/T 366' W: S354' C Sr^rt" 6 feiM p 1 X 

#CHER3©B s I gGT*fc9, F cfB*£^m£*fc^^57n©feLMp 1 * 

fcflKH ER3CI gGttt) i^ffl bfc„ 
@7lt Kfrft#tt««^r»««tt (AD CO 0»m«©S^7 7t 

fc2>„ ADCCft, (S 354C:T36 6W/Y3 4 9' C : T 3 6 6 

' S:L368' A:Y407' V) *fc(*S^CDF c & 5 7V V 94 7° 

ffe-f 5=0- hP-;Vft* (E25, Presta, L. G. h (199 3) 
J. Immunol. 1 5 1 : 2 6 2 3~2 6 3 2) <OPfjl^tt5hu 

MAb4D5-5 (Carter, P. h (1 9 9 2) PNAS USA 89 
: 4285-4289) t £ o Tgfeft" £tWi„ Jn* (1 2 5 n g/m 1 ) £, t 
b 7 * * * «tt>*SK-BR-3 ggftftUg 1 1 fc [£ * L-fcJt 



0 8 S3, HER3{C*j-LT±fi$nfcJn:#:©6^tOb-R{r*f LT^S^tt 
fc«:ft:o^fcO|R|OT5/«E?iJW-ttft3S+fT5!|-C*>S. ffiMPJ-tttf 1 0 
0%-efc56^Sr#-t-5at*SrllEg^^-t- o K£iJHH4#9 8%~9 9%"Cfe 

o 

I. 

^/^F£^£r#^-T-&5 0 fS2CD#y^:7^Fi±, T5/^EM1- 

te^r, fgi co/Xy^:/^ F£4>&< it lflawr 5 /g$gsaWi5<, 
-^A-f-r- He, < t 2 ocd^&S y 13-y ^\zM^^W^o'^mW&.^.tz. 
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fcavMi/Ky^T-^K^, jgi»*°y^:/:f K&£mg2»#y^:/f-m 

t s c h h CtflB) K ioTtaa$tl5-S#^tt^lg##H^), ^fnb!) 
ChamowP) (±13) tiotEKtlSAb/I a 

<D#/Ky^7 p f-K»^l«SrV^5o r-r^-r — ft -f >J !4, ^tpv/H'v 



■s^'p^y >-&fa«-f 5Hp^#tfmKfSPCT/us 9 0/06849^ (m 

▼^HtW-fyft, irff&tj^fflS^ffllcioT, gSfcffiEfffflflSffiil;* 

ISPCT/US 9 6/0 1 5 9 8f (mt4##t Lt^:©^^*iifltf 
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ot«^5„ (feBi:iai-©**S4fcW:*«r**#Softfll«Ift 

[C^tTS^S^D^y VlBJ^ft, IgG,, IgG 2 , I g G 3 $feftI gG 4 Of 
-?$4-7, IgA, IgE, I gDSfcBI gM^?3#5ii^"Ct5i>, Ig 
Gj, IgG 2 , IgG a SftftIgG 4 WiU\ 



»fcW»ftn?a> 0, SStfm, flil»it°b-^t^H»!- 
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7^/7!)- f*. WX-Ji, Vaughanb (1996) ChlS) I- ± fBfc £ ft 

seanem, jt«$ftfc 2o©e«B?iwsjffi«a-t-5 J; 5 ic#^fcftfcia?tj-efe 

■fSH:l5E$ftS««©l-o4fcttt5-*, fcav^troW^i: lift 9 #3„ # 



Sf5-tWSU\ Mitf, SJ^^CDRaSWligtt, BS^JStt (Ka 
batb (19 9 1) ±|B) S/cfitfig^tt (Chothi a&itKL e s k ( 
1 9 8 7)J. Mol. Biol. 1 9 6:9 0 1-917) ttto T$:S-f5 
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; j-y*/*. V yAm ; y>Bi; TW^iz-a y > ; ps&$ ffi:*/we >- 

; h = ^ ; JtWU^/wev ; ?/u$zty ■ Jgv I I I cH^ ® I xH^- 

KSHH^- ; ^Ste^ h y ?A*iJ#H^ ; JttSttffiffittfeR ; fro £fc 
ilt b^y ^^fci4WlM^7^5/-^>ffitt^H^- (t-pA) 
* 5 /-^V&ftftH?- ; *>^v-> ; Foyfy; jgjiufcftB? ; SS*^EH 
7— a&XXimiMMtEST-- P ; xy^7r!Jt-f ; RANTES(r e gu 
lated on activation normally T — cell 
expressed and s e c r e t ed) ; t K^P^r—^S? 
>VN°i?f£(M I P I — 1 — a) ; t r-jfo.ffTA':/? V/iifCDjfcJf TA-;/ $ V ; 5 =. 
-5-|5M%ff ; U7*->yAl ; 1/7^^1 ; ^dv?^ ; -7>)xtt 
KfiM^/v^e^PJg^y^F ; DN 
a s e ;^ytt'y ; 7^ff> ; ihWF'iSIWlStf JtlS^- ( V E G F ) ; 



PT-fyD ; y 5"?fHf ; fft*ttg*aHf(BDNF), -a-P hn7 J 
= 3 -p1>p7^-4, — a — n b n 7 ^ V- 5 ^fcfl— a — n h p 
7^y-6(NT-3, NT-4, NT-5SfcBNT-6) > feSVUNGF- 
jSft^©#g«^B^ft^©#&^«H^ ; lfc/h«6*ii«H^(PDGF) ; a 
FGFfcitfb FGF^if«a,«^[BM«H^ ; l^fHH^ (EG F) ; T 
GF-J31, T G F — j3 2 , T G F - |3 3 , TG F - jS 4 *fc(±T G F - 0 5 £r 
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itrtfT G F — a joit/T GF — @f£ if CO h 7 sfr— 5 >7'i$ 3®HT-(T G F) ; 
-^Vv'a!) ^«±M?gH^— I *> ±tM !> >«±t«H^— I I ( I G F - I 

3oitM GF - I I) ; d e s (l-3)-IGF-I(IUGF-Ih Vi^ 
^ I) ^it^H^S-n^^^if ; CD-3, CD-4, C D - 8 doitFC D - 

1 9^^ocD^y/^i ;i!)^P*vxfy ; itmmmi- y*vv 

; #^WM^>"^ff (BMP) ; -TV* — z^nv-a, -O-*— ^PV- 
(3*3itPf>-^— 7xpy-y tiZoj-yZ— y^uis ; nps- fiMH^- (c 

SF) $|x.!4\ M-CSF, GM-CSFjoi^G-CSF ; 4^9 — 
*y (I L) ^ IL-l^bIL-10; .X-^-jf-^ Fv 5 ^ A* 

-if ; TftUfSf-fe;/*- ; SffiJI^ >v^fC ; JDHMEitH^ ; AIDS 
^v^p-^ro-gp^ifro^^^tftj^ ; m&fy^fX. ; ft—%y?v^7°9 
- ; T Fl^W ; iffj^V^SC ; tfi# ; »iW±B©#y K<OVvj**L*» 

^K-cfc5o 01 ojKU^t"^ K&iU^cDsKy^;/^ ra, r#ffij (TIE 
^^fefWi^ttK^Vh *fcttC H 2, C H l*S.fctfC L K*^ ^Sr^tf 

n 3 K^>f ^ftifo£*K^-f^t?fc5, «l»*°y^^KcD#ffi5r?fMi- 



y ^7°^- p\ y -<7°^ vcoMs-a- v^4>tt hKfcVfCDfen 4 

-irz/^- (IL-8R) fc'iWyr^^TBW?- L F A — 

i^/ciiGPi i ib/i i ia) t^T-^tts^y^fK), y# 
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^K#y^:/^K(MxJf, #®f*B?-(NGFK ^-nM7^y-3 ( 

NT- 3) ioi.mmMW&^mm^ (BDNF) -Arakawaib, J. B 
iol. Chem. 269(45): 2 78 3 3-2 7 8 3 9 ( 1 9 9 4 ) & itK 
Radz iej ewskit, Biochem. 3 2(4 8) : 1 3 5 0(1 9 9 

3)), & &X$fcW<D^Y* 4 ^TtfxVU i a b o 

dy))„ ffSU«10#5^m, fb&?v7Dl'ff>feftV*4*\m-& 

rj^ro^y^/^Fj «, r#aj ^LT^ico^y^^Ft^ut 

£-F^-f>\ *fctt»3ffflfffiK^^^), SitttC H 2W'fv, c H l 
fcJ:tfc L ^>f ^&^t?ffi#:©jeftK*-r (Sfctt, fe£©<5& 

its f^ r t^-et5 0 ^©^y^r^m, stfr^tp* 

^-rsrt^-e^5 0 M^&jf^w^y^/^FfaiTfa^mSo ircfr 
atw y f, n«*° y f^< -y ^ 1 1 1 f^ a 

^y^^K(#t, SiJcoHry^-*°y-<^F, CTx.fi, -f^-n^y 
-8Vt^- (IL-8R) j3±Wyf^PV--fP^v- (tflfcii, L 
FA- I *fc(4GP I I I b/1 I I a) t^V-^-SrffMI-S^y^T'^F) 



7^y-3 (NT- 3) &£U5ffi563fc#g^*B^- (BDNF) -Arakaw 
afe. J. Biol. Chem. 269(45): 2 78 33-2 7 8 3 9 (19 
9 4) joit^R adziejewskit, Biochem. 32(48): 13 

5o(i 9 9 3)), &&xmfov>^&Y*4i'i£y^r^Ym%.\t, vr-®?* 

)„ »4LV^2©^y-<^F(^ ftffi^n^p >(D£^F^-r>-^a^Lfc 
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r^K^-O-j [1, Sterol («*.«, SMfc !)^K, Hr:/*-, £ 

mx.it, t MfcfiftfcfcitfPR I MAT I ZED™^m fcitWfcffitt^B^- 
^*^So W77^7yFj Fv, Fv', Fab, Fab' Joi 

(ab') 2 ffl77^yF^JM„ 

v^t, t HbSfrfi, g£#©ffi*Btt*je«tfc (cdr) i^s^-rsas^, 3r 



■fv xdf v#m**ig«« (fr) *fjs-f3#t h^siciors^ 
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x^tso ^<DXo^^v^-<y\^m^x^ cBRmMi<D±xxamsm^± 

ttHTOi^^Tii, fc hft&^n:/y ^e?iJ©FR««^S>5o t MfciffittB:* 
fc, »4U<I4, M^n^y >-cog^§|5(F c) , t FM^V^' 

y^®Sf§B (Fc) fct-$|5Sr#tf 0 t Mfc*n#Hu ^oKHjg-g- 

|6<]©S;JST^*^ (macaque) t;V^Mftt5itt iot 

ffi^$ii«SL^ejSS*$napR i mat i zED™et#:^tf 0 

sAbcMCIt ll«iHWfa©SuSt*f-t-3-*©T-Ai:, »IJI&«*ff§IH^ 

o «Xjf, SlF c 7 R 1/StCD 15, ftpl85HER2/FcyRI I I ( 
CD 1 6), KCD 3/4rCllttBMa(l D 1 0) , SCD 3/#Cp 1 8 5 HER2 \ 
ftCD3/ft:p97, ttCD3/#CW»&#^ #lCD3./#lOVCAR-3, 

scd3/l-d i m^mify), fccD3/tn.*7~-ym%&%>m*^>Ti- 

jjCEGF Ut^^-/ft:CD 3 , #lC D 3 /#lC AMA 1 , feiCDS/ffi 
CD1 9, SCD3/MoVl 8, trL#M«^t*H^-^ (N C AM) /#lC 
D3, $&m&&9-y*91L (FBP) /ttCD3, tt^Li7/V^y— rK«ftJS 
(AMOC-3 1) /ftCD-3 ; Si^JBtr^iftlr^'g-rST-At, 

i^-^-rsr-^tsr^r-rsB s Ab, «*.if, gtu-# 5 v/st 1 d-i, st 



CD 2 2/irCf-5Ky >\ SCD7/jJ«yy, #tCD3 8/^^ V V, JlC 
EA/S^^Ai, ^^-7iny-„ (INF-a) /ft/^T'yK- 

t«^Jl57'n Kyy^MtSB s Ab, 0tJx.fi, ftCD3 0/S7/V*!J* 
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(tPAh ft7^:/JJ >/fii?ndrt-f 1^5^ 5 / -yviSttftB? (uP 
A) ft if ; M^ffiHry^-i^LT^S-a-frSrgWft-rSfcfecOB s Ab 

, mx.it. mmstvtf?>s<?K (ldd /ftFci/t^- f 

ctRI, F c y R I I *fc(4F c y R I I I ) Jfci? ; i8SS^S©j l &if{r43V> 

ftTMSl^fc:/^- : CD 3&&ft/$i<{ >"7/^Vif\ ftF c y R/ftH I V 
^ifj^^tfho^ fcit-f v t^'-eii«^ffii-5/c*© B sAb, ft 
CEA/^EOTUBE, KCEA/KDPTA, ftp 1 8 s^Vft'^xy 
; y^fyr^y h t LTCDB sAb(Fange r (_kfE) ; *5 

i.xmmmMcbLX<DBsAb, Wjttf, SmigG/^xiJfy, ft* 
-^yT-fyy^^t^y^ (hrp) /ft*/y^y^ fty-? l-^^y 

/ftf-y'^^y-^P, ftHRP/ftF ITC, ftCEA/ft/3-#7^ hf^— 
i? (No 1 ant (_kfE) £#JS) ft if. Hm^ttftfrcoMt-tl, ftCD3/ 
ftCD4/ftCD3 7, ftCD 3/ftCD5/ftCD3 7doit/ftCD 3/ftC 
D8/ftCD3 7^4tl5o 

£*-fo fflfitttKtt, :feSEtt#H^-f4, ftf*»ftSMa^i*5i^te^gl5fi (ft 
JK*t£*MB K^T?fcS **T-;fcSj) FJfM»^#mt4^*-r5 

tt# H^-cDT? /g?KMi:, M^P/y y©^SKy-ry|a?iJi:cDit-gr#:?r^ 
tfo ^af^B^-i-^tj-S^S^n^y vwSflrK*^ :"EJtlHU IgG„ 



IgG 2 , I gG 3 fcL<J4I g G 4 c0f-7'"^'f 7", I g A, IgE, IgDSfc 
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Ki-S*-f5„ M^pt*!) y^-^-7r 5 y -<£M >v^-T*f4&v^ *rft 

Hf5)-f, (e, L»in"p-) -irw^fy-efes. 

b< IWKttSIIw y Ktoiftf i I) Wt5 

, H^WW^BfiifWO 8 9/0 2 9 2 2-^(1 9 8 9^4M 6 0^ 

IS) x HfcWItffE P 3 1 4 , 3 1 7 (1 9 8 9¥5i^ 3 H&IS) *5i^Hij#fF 
S?5, 1 1 6, 9 6 4^(1 9 9 2^5^ 2 a«f)ti*§iltV^ i 5 ^ 

H^©*^!*, CD 4 -T g G/ I NFI/t^ I g G*3iD'CD4 - 1 g 

G/L-ti/^fy-igG^»5. &%<Dft*\Z, !)y/^*-?y^i/ 
•feT 0 ^- (LHR, L— feWT-V) coy W»3Br&«iB4:, CD4OTHIV 



little t^*^, Hivii, lBJg■rsffi«©^l6*fcB:^o.^l^^:^3^^-c^ 
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Ia^Z-^ii, Berg?) (_hlB) fc'WChamowf) (_hlS) i-ioTfBic 
£^TV^5 -ffltMttCD 4 - I g G3-y 7t'J)5„ 

^-Kicjotts rsttj T^/mmm (fcsvni, nadh, tr*^ 

, ITS h\*>f %i><D$&irvi7yi/<D 

*fc(4NGF, NT-3*3j;0 J BDNF^if»20^±»y^>'KcO 

oT^-K$tl5T5/^S, fcJ;uqi|^#lfffl|gf§PCT/US 9 6/0 1 

fV, jJvl^f->\ //W^U >\ *^e-fey >\ tJitFE 1 lman^ Meth 
. Enzym. 202:301~336 (1991) iCiEife&ixST 5 yiM 
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<£ 5 47 5 StikJ%&$:ft$L'tZ>tcMC, Norent, Science 244 
: 1 8 2 (1 9 8 9) JJiffE 1 lmanb (_h!E) <Djjm%&RSTZ> r. t flS-C 

t RNASrft^lKi-i'Sttftb, 3:©^, -f V If h nT'RNA©C?*J ±tflHiR£ 

rsrt^snsas, 2o£t±<03c©jRs*««-rsjii:*T?ts. asm, 

i ©M-cjfffi-effiSf^ffl Lt, # y KiB©»£<i:ffiStPffl*fiBt S*«r 
sw^^y^^K^a-K-tss^^sft-t-So ^©i9«iiaot, s 

, S itt £ "f 5 iS 1 © *° y - K k % 2 ©*° y K £ © M ©#MW fcffiE^ 
ffiSrfiKiU M*b< &t/^^n^-©^/&£fci±*^-©^j^S£r:5ffi 

*77^vM «r£*»5„ «S?& riEHfiJ fit, tE©SS^ IK)©7? 
/i3S**3-KLtv^3 Fv©4>&< it>io©#A, 
5»^JWP4fctt«JW!!liftff5Jii:ft*«i-5. ifitt, 7n©«g£=>-KL 

DN A^r51'& : f-KJ(^3fe^i"5/t*t)©SW(4s Mutagenesis:a Pr 
actical Approach, M. J. McPherson& IRL 
Press, Oxford, UK (1991) K^tfcStvOo »K Mx.lt, Uii 
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m^mmmm, h&mffi&m#£xrtfv *5—-v&mBu& (pcr) m 
mmzjfm-tz>±tbK®AT*;mmmte. \mm>p-m $J3{@~6 

3&f4, Ponder s&it/R ichards, J. Mo 1 . Biol. 193 
: 775-791 (1987) ICUUZtlXl^o 

1) p-y-feicioTMS^ttSJ; 5^9 5ii%^gi5j;5^ ftt>&£ 
L<li9 9ii%lrii5J;?i;, fcsi^fi (2) * tf^v^* s/ ^SB^JftSS 
*©f*ffl}^ioT, N*S4fc}±rt§|5C0T;/^SB^JC0/>4< it 1 5»£a*» 
e>^50K+^4Sat« (3) ^vV-^-M, *fcfi#*L< 

fiffiSfefeSrftffl LT, ia7t*#T*fc(i^jl5c##TT'co SDS-PAGE|:i 
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xftv^i:, L<tt5 5 rfc, £ 9 jj* L< ii 1 %^mxh6 £ 

£\ ^y^y^K^MUTDNA^tiig^^iife^tLTV^ ; /n^^-St 
fi^/^f— }i N ^;HriSBfl?iJcDi|fc^(<:f£W£&f£ , t*S\ KSB?iJt«fgte 

U-af-^ FT^T^-Sfcfty y*-*S, «*W^Hlfe^^oTffiffi 
I I . — r n -?;U?~t— (Dm M 
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i. &mm<Dmm 



-C£5„ l^iti^ ^A^S^^t^LJSV^S-C&Sii-^fcfi, No r e n 

e> (Jits) ^©i5*em^#-rs* 0 y^^K^^-r5fc*:-ffl 

^a-KI^Sim, ^y-<y^KC0mRNA^U ^»mRNA 
tti »Tffi& -eBa L -C ^ S t # ?5 S ift^ b ^ ^fc c D N A 7 

tf, Si#:*fcf4^)2 0£S~8 0m£(D^y=f5?^^^K^a Sr^T** 

y --y^'$^5o mstifc7 B D-7't is c dna?^/? y -*fci±yv 

Ky^-fy y—(D7s>; y — Sambrook^ Molecular 

CloningiA Laboratory Manual (New Yor 
k : Co 1 d Spring Harbor Laboratory Pres 
s, 1 9 8 9) <T>%\ 0*~»1 2*{cB**nS*JP«J*^JS i arftfflLTfi 1 5 

(1) gt#w»!S[ 
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9 



bcD^T (sc) aW^fcttlMS^rt (ip) %MZ:£%t®ft5 Z-kfc£*oXm®i 

^;^;V7/Vft K, ^STlCa^^S, SOCl 2 , 4 ?ti4R 1 N = C = N R (fcff 
a^aT*- h£"£tf:?n^ y^T^^y hcDftSltOicD 1/5 
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9 n— rrvHftflEti, Ko h 1 e r&itKMi lste in, Nature 
256:495 (1975) K ioT^*TfBft$ttfc^-f :/•) K— 

billyh 3fcS#fFig4, 8 1 6, 5 6 7f)Ciot^t5r 

•So 



H<Dmm?m^km$:&Ri y w*#«r $ ^ n — t m& lt. 

W 7"" y K— v#H!S2r#3 (Coding, Monoclonal Antib 
odies:Principles and Practice, 59 Jt ~ 1 0 
3H(Academic Press, 1 9 8 6))„ r CO £ 5 i- LTflK Zfotc 

Ts-fcyif^S^YyVT^y v-y—M. (HGPRTtfcliHPRT) &r^bTt^?> 

c— v-MSttfi, ^$©5^n— ^ifW&*T*fe'9, S a 1 k I n s t i t u 
te Cell Distribution Center (San Dieg 
o, California, USA) frbA^WiMO P C- 2 1*5£U*MP 
C-l 1 ©^^Sl«^ibi£*£tt3 ^3in— iWtAme r i c 
an Type Culture Collection (Rockville 
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.Maryland, U S A) £> A^Wffi^ S P - 2 jWSft EX'h 5„ fc r- © 

^/^D-t/V^fflMEILtfHf $h-W5(Ko z b o r, J. I mm 
unol., 133:3001(1984); doil^B r o d e u r P>, Mono 
clonal Antibody Production Technique 
s and Applications, 51 W~ 63 H, Marcel De 
kkar, Inc., New York, 1 987), t b ^E- / >7 n — f;V%ift. 



©S^SffirMLTtt, Boerner^, J. I mmu n o 1 . , 14 7 (1 
) 8 6 : ~9 5 (1991) &£tfHI£#!?i&MSgWO 9 1/1 7 7 6 9-^(1 

991^11^28 t*/t#,fio wr/y v-^mm^^-r^mmm 

#Jltt», MWiaot^ *5v^MM7s/t-f (RIA) tfciiH* 
»£$&ffi»#Tyfe-f (EL ISA) fcif©-* >-t* h y-W in ioTPJ 

^ey ^ o-^^cog-a-jS^pttii, $|;tti, Mun s on&itKP 
ol 1 and©^ + t^ft- F#ff (Anal. Biochem. 107:2 

20(1980)) jctoTais-t-ar t^T?t s„ 3fa<o#*tt, nfptt^it/ 

<5 £ ^"C# 5 0 Goding, Monoclonal Antibodies 
Principles and Practice, 59 H~ 1 04l(Ac 
ademic Press, 1 9 8 6 )„ £ <D @ BtlicSia&J^igffiiCii, M£ 
I*, ^/V^y=^S-Y-^;Wig±t!l4fci4RPM I - 1 6 4 0i§JS^Sti5„ £ 
feir, /M^y F— S)fe(Df*rt(c*3^Tffi*ffi*t LT-f yt'jK-e^ 
* ^ *5 r t ijS 5 o n - y{r J; o -C4>iK $ Jifc^ / ^ n — ^/Hftfrft 

, BE**fcttlil»*»b, «*.»f, 7*BT^yA-t77n-X, t F 
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£\ SiI55rS#Ufci:ti-m^-t-5 0 0flx.fi, Jakobovitst, Pro 



c. Natl. Acad. Sci. USA, 90:2551 — 255 (1993 
) ; Jakobovitsfj, Nature 362:255 — 258(199 
3);Fishwild, D. M. h (1996) Nat. Biotech 1 
4 : 84 5-851 ; *5j;t>*Me ndez, M. J. h (1997) Nat. G 
enetics 15:146 — 156 £#H8 0 

rtyi, Nature, 348:522-5 5 4 (199 0) irfB*^HSS 

r t^-C#5 0 Clacksonib, Nature, 352:62 4 — 628 ( 
19 9 1) joit^Ma rkst, J.Mol. Biol., 222:581 — 5 
9 7 (1 9 9 1) 7r-^9-T^9y-*«ffl-f*T!?^K**J 

7*5 !J~£filig^3fc*«2/tfe£: LT, i-^^Py^Markfi, Bio 
/Technol. 10:779-783(199 2)), 4 £> tft^-^SfeSS «t 
tM y tr#;W.&xJC <fc 5 r*JV ^ftiffi ( n M|5H) © t r-fcifreDK ££!E«1-5 (W 
aterhousest, Nuc. Acids. Res. 21:2265 — 22 
66(1993);Griffiths, A. D. h (1994) EMBO J. 
13 : 3245 — 3260 ; *5<fct>*V aughan?) (1996) _h|B) 0 fto 
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#c^T\ f/vcosftfe ^-f =-^a**h?P54 (CHO 



£ ±oTefe^1" 5- btfX'g S„ Morrison^, Proc. Nat. 
Acad. Sci. 8 1 : 6 8 5 1 (1 9 84), ± 5 i- L-T, ^BJffl**© 

i4tttfc©T$/g?S*£W-f 5„ t Mfctt, *R^tC(4, Wi n t e rfcitJ* 
IrW2£# 6>©;£fe (Jones Pj, Nature 321 : 522~525(1 
986);RiechmannPj, Nature 3 3 2 : 3 2 3-3 2 7(1 9 
88);Verhoeyenf,, Science 2 3 9 : 1 5 3 4-1 5 3 6 ( 
1 9 8 8)) Cffiot, itI(DCDRtfc!iCDRE?iJ*t hfttiWfcf-J&BE^J 

tt, 7*gL^-e&>3, (Cab illy, _hlB)„ ^HWtttTC^^^-C^V^ 
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*#l4^jg^$ti5o £<b&3f#mcoVv-C«, Blg#fr<£l3IIW0 9 2/2 2 
6 5 3 (1 992^12fl23H &0fl) £#J&„ 

(i i) feffitttfH^MH 

^llHia^#(r J; o-CISK^tL-C i/^o *H#l*Fig4, 7 4 5, 0 5 5f 

; ®C'M4#fF^ 256, 6 5 4f iFaulkner?), Nature 298: 
2 8 6 (1 9 8 2); BfoWWfrlS 1 2 0, 6 94f ; RMfltttftg 1 2 5, 0 2 3 
-^-jMorrison, J. Immun. 123:793 (1979); 
Koehlerf), Proc. Natl. Acad. Sci. USA 
77:2197 (1 9 8 0) ; Ra s o b, Cancer Res. 41:20 
73 (1981);Morrisonfb, Ann. Rev. I mmu n o 1 
. 2:239 (1984);Morrison, Science 229: 
1202 (1 9 8 5);Morrisonf), Proc. Natl. Acad 
Sci. USA 81:6851 (1984); gWN^fril 2 5 5, 6 9 

4^ ■ mmftm2 6 6, 6 6 3^- ; ftiWHBfffF^BMSs 8/o 3 5 5 9f 
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, 4 4 4, 8 7 8-Sf- ; H^#!f^Jf§8 8/0 3 5 6 5 ; & ±U«ffiWffS§ 6 
8, 7 6 3^ 4f>(/t. ^;ftbT*5IJE$;h/C^5#:%:£iSfc£#l$„ 

$ v > 5 f&mttMm^ H\ T MS u-fe 7°* - 1 y s 

(Gascoigne?3 x Proc. Natl. Acad. Sci. U 
SA 8 4:2 9 3 6-2 9 4 0 ( 1 9 8 7)) ; CD 4 t <Dffl£&# ( 
Caponb, Nature 3 3 7:5 2 5-5 3 1 (1 9 8 9);Trau 
neckerfcu Nature 339:68-70 (1989);Zettm 
e i s s 1 t>, DNA Cell Biol. USA 9:3 4 7-3 5 



3 (1 9 9 0);ftiffBymf), Nature 3 4 4:6 6 7- 6 7 0 (1 
990)) ; L-irU^y (sft— 5 ) t©B^y/^f(Wa 

tsonCb, J. Cell Biol. 110:2221-2229(199 0) 
; 3o itAVa tson 6k Nature 349:164-167(1991)) 
; CD 4 4 i i""^® (A ruff ot, Cell 6 1:1 3 0 3- 

1313 (1 9 9 0)) ; CD28tB7 t (DMS? >'<?W(L insleyb 
, J. Exp. Med. 173:721-730 (1 9 9 1)) ; CTLA-4 
ttDM-a-f *"*?H(L ins ley?,, J. Exp. Med. 174:561 
-569 (1991));CD22 t <DW&$ K(S tamenkovic 
5s, Cel 1 66 : 1133-1144(1991)); TNFl/t^-i© 
l^^ftAshkenazif), Proc. Natl. Acad. Sc 
i.USA 88:10535-10539 (1 9 9 1) ; Le s s 1 aue r 
h, Eur. J. Immunol. 27:2883-2886 (1991);*5 
iyPepple?), J.Exp. Med. 174:1483-1489 (1 
9 9 1)); &i.Xfl gEl/t^-a tfDSl-a-^V^^H (R i dgwayiG 
ovman, J. Cell Biol. Vol. 115, Abstract N 
o. 1448 (1991)) ftiftfS&a. 
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»*LV^H*SI1it$D^T, ^Jft^'n^D^G! (I gG^ ©Fc K^-TV© 
M£-£tf.5ri:fc"5rt6"T?&5<, L^U £9#*IXH\ fls^fclfcl gG Fc 

triis-rs^vy-yowtBtt mm^^mmnm^nn^ * 1 1 4 

£ + ££31*2 1 6t*ft8) ©1-<^t*fcfc3ti'$TO*s6»&*&S5iB?!k * 

d&^Tii, #*H^-«T5 /KE?!lSr, I gG r I gG 2> tfclil gG 3 CD 
(a) *S«tU«C II 2 4:C II 3*»e>*5«*t-v Sfctt, (b) 

C H 1, tv-^ C H 2, *5j;t>'C H 3 K^^f Vl£fitg-£it3 0 B&&*kttW£ 

**©#itWitt, IgG, I gD, fciai g ElCli^tLSffiit-efcS,, 
T-iW^a^n^y >-C(4, 4**W«ig¥{M:^« , 5iI$tL5 t) 1-t£t>*>, Ig 
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3SL&#t LXftfe-rz, i m&[££<?xti.i gG^o^Jy 

(a) AC L -AC L ; 

(b) Aq i -[AC II ,AC L -AC I pAC L -V II C II) *fc«:V L C L -AC II ] ; 

(c) AC L -AC n -[AC L -AC IP AC L -V II C IP V L C L -AC II ,*fc«V L C L -V I Ai] ; 

(d) AC L -V H C H -[AC H , *fc}*AC L -V H C H , ^/c^VlCl-ACh] ; 

(e) V L C L -AC H -[AC L -V H C H , *fcttV L C L -AC H ] ; iS^Xf 

(f) [A-Y] n -[V L C L -V H C H ] 2 ; 



ffi?g£ffl-f2>fc*{c v ±IH©«^(4 S LT^Si'^-f, 
„2 K^^OWa*, 4fcl4C n 2 fcC„3 K*-f V»r B 1c03' *iSiC##S^-W 
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ga?IJ£f 3 „ MWom^W, Hoogenboom^Mol. I mm 

unol. 28:1027-1037 (1991) IC ioTfR^$ttTV^5 0 

, ## a &s ^ n ^ y * « & = - H-r 5 d n a 1 1 1> \m 

fete, M&ff, 1 9 8 9^3£ 2 8 0^»*H#fFjg4, 8 1 6, 5 6 7tC 



1 g G3C0 1 y;/ii, i'9fi<, ^ffittt J; Oav^ife, I g G^Ii^^S i 

gttAfta-tas-etSo 5 ^«-efc5„ i g G& 
Stt#HTO2«4»*^V^-^fc3/!)\ i g A*5j;i/i gM^ifroi gf- 

-c&5„ igG^ i g G a *sJ:tfi gG 4 ttf<t, ^>if*'-e»^»^2 1 
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c Hr^^-^ilg-a-b*V\ M#»ffittfti-|lLT{i, I gG 3 «sfiT-fc5 
£\ ffi,69 I gGT^y^ :/<£>#■) 3 5)-»l-?&5 0 t h 

*3£>T, r^6»5^2oi4 (Gml£Gm2) BF cSiSKfttLtl^^\ 
^(OHWlOOaifitfeSGlmlit ^S^tt^ft^o riXir^LT, Ig 

tr&oT, ^»rt»30©$|5e (G3m5 N 1 l*5iO«21) fctttf^g 



##BT-^?r3-K-t?) c DNAea^iJ^r, I gtf>c DN AgE^tr? u-AIr 
i^fc>i±T r. fcK.fcoT, tot t»ll^;:&Stt#H^s«lg£*x3 

0 L,*>L, y/AO I g77^yH:«^*5rfcfC#5(«ttf, Ga 
s c o i g n e hs -hIE ;Aru(fof), Cel 1 61:1303-131 
3(199O);*J±0Stamenkovicf), Cel 1 66 : 1 1 3 3- 

1 1 4 4 (1 9 9 1)) #fi) 0 &%<D<?4 7'<DM&\U^ W^<Dtz.#><D I gi 
ffl!E^l!9S#ffi-r5rt^i|-C&5 0 I g G»S«^fB«Sr=>- K-T 5 cDN 

fcEMSrfcttc, W7*y ^if— >g^*fc(4/Ky ^y-ifiiiiSS (PCR 

) swicioT^ie-rariras-eta. ^KftiFB^w ##h^" 1 1 g«s# 

2. ftiB^it^/Sfcii^wf-^ffi 
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«ffi©^S5r^lS-r 5 £ t i$X% 5„ 

IgG, IgA, IgD, IgE, feiO'I gMOC n 3F^^yOftiffiO^ 

mx\ m <o mi 5 mm t wm-r 5 « t sjgftasft ir jg £ *vo ^ s < 

$lxJ4\ P C T/U S96/01598 £#J8, Z<D£lX&. LT ^ ~ l^ffi 
^&£;ftS)„ C H 3g5flfeBSrgfcSi-5fc»^£«i:*5»f±. Xi^fSffff J; 
ot, t b I gG^iroMKSta, Fc«Wr©$H-W*ir&Ht, c H 3 F^-Y 

tlfci itj)5 c (Deisenhofer, Biochem. 20:2361 
-2 3 7 0 (1 9 8 1)), Sbfc, nffLibttlfflJjacO^i-^ ^(-<tt) 



%LZtlZ>b%\Ci?W7 4 Vm-B-tftymi. <mj&£tlZ> (K ingb> B i o c 
hem. J. 281:317 (199 2)) 0 Lfc^oT, S?* 

tttioTtfc&JftStV^fiKt^. C H 3 K^-f^K©SS«ffi 

I y strfi- f tin*© c H 3 SBtfc t ft-^tf •» V -<y"f- m&fc&fflti UT 
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V>5i5^d^2RIS-f Sfcfet, Leet, J . Mo 1 . Biol. 55:379 
-4 0 0 (1 9 7 1) ©geffigtt^n^ASr/gVvr, Sft6ffij!l&5«*t^ 
tOgftt-BTffitt (SA) £fHM-5£fcas-Ct5. ^Lt, ^ 
^Kw^ft^ft©^^^-^ U -<7°^ K^^fc_hT% SASrgiJ 

^tW-ftSitmSo IT, SA •x'— ) -SA tV> 
5#5££fflv^T\ S*ffi»^/-Y—§at^V-^-McDF^<Z)#aa»s A©HSSr 
f+*-T5r tiJS^S. rti(ci<fcoT, ^V-7-§r^-rSt#^SA^«/>-f 

KG 1 y-X-G 1 y©SA©If«iItlt«t5 0 fc/cU X = S6tl©T5; 
;|(Rosefj, Science 2 2 9 : 8 3 4-8 3 8 (1 9 8 5))„ (a 
) ^/^-}Ci^T^V^-r-SA«'>LfcSfi, *5<fc0« (b) SAJ5, afrfc-f 
5 h y-<'7 p ^Kfc*3l-t5SA©2 6%£<9 k'>fcv^££gfcfeffi2&Si:#*:5 0 



.fctf, MlfclrZ h V VKlfcs<x 1 0%«t 9 t>i^< 2 5% J; 9 iiffiv^s A£ 
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mi 



mm 

No.* 




' — >*rj-?- 




171- * 

tfU^T^ KB 


Q347 


22.1 


31.0 


25.0 


26.5 


Y349 


79.8 


83.9 


52 


5.7 


L351 


67.4 


77.7 


3.9 


2.0 


S354 


53.4 


52.8 


11.3 


I1.7 


E357 


43.7 


45.3 


0.4 


1. 3 


S364 


21.5 


15.1 


0.5 


1. 4 


T366 


29.3 


25.8 


0.0 


O.l 


L36B 


25.5 


29.7 


1.0 


l.l 


K370 


55.8 


62-3 


11.5 


ll.O 


T394 


64.0 


58.5 


0.G 


1 .4 


V397 


50.3 


49.5 


13.2 


ll.O 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89.1 


90.3 


0.0 ( 


0.0 


K409 


86.8 


92.3 


0.7 


0.6 


T41I 


4.3 


7.5 


12.7 


9.8 



t?^S#-§-i4 x IgGffiiiSia^fcSHiO (Deisenhofer, Biochemistry 20:2361- 
2370(1981)) 

xv^^mmm^ttrzmmm&tDzhm^ i n s i g h t™r/p^i, 

(Biosym Technologies) ft if <Dft?MJ&^7 V 7 



-52- 



■f«ri:©TftS3cO«S*a*ii-5^fctB8UTB:, t h I gG^CnS/c 

„3C0Sttffii4. &mm>bl 0 9 0A 2 fflt>;txfc4OCD$W<S§U:i-&5#K 
;*-f >±©1 6©^*£r"^A/T?V>5 (Deisenhofer, ±|E» joiO? 
Miller, J. Mo 1. Biol. 216:965(1990 ) G 

(M utagenesis: a Practical Approach), J: 

IB, tela* $ fir V ^ 5 gfif £ ffl v ^ ate^ i^k i <9 5 0 

fi, Adelman?), D N A, 2:183 (198 3) £ i oTlftW i^jxt 

KioT, *— ^fcttR-O^y^^-KDNAtakaErS. r©HMDNAii 
, ^<rv?/V<?~?— O^SSfctt^CDDNASB^I^tf, — ^©7°7^$ 
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Wei lsf), Gene 34:315 (1985) t r<5i£ Lfc^ 

NAco^MBaMSr^M-rScofcjgLTV^,, KT®#*li-*3^TSiDNA£3lffl 
LT^5#\ -cogflffi, RNAT-t,iSffi-rS- i^T#Sifi|$tT,5„ PCR 
&ffili, — J^lftiCfi, &CD^J«££-f (E rlich, Science 2 
52:1643-1650 (1 9 9 1), R. Higuchi ^JSe^ Lit*, 
p. 6 l-7 0&#I) o 

-&5„ = '>/Wbl^©lfe£fta&£MLfc») LT, T 5. tic 

^^Mfc^lS-f LW4B(-fe3, ^xD^/v^-jKy^f- K 

CO-^CO^SS/li4M^^[^S-r5/ti6(DWffi^*-iS(i, Cunnighami 
Wells, Science 244:1081-1085 (1 9 8 9) 

fe5„ ::T\ gW^*»a*4fc{4^»^Vv-7°^l^^$^(^i|x.i4\ Arg 
, Asp, Hi s, *5it>*G 1 uftif£>ffi«ffi8S), 
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2 







fr£ uresis 


Ala (A) 


Val; Leu; He 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp(D) 


Glu 


Glu 


Cys (C) 


Sci 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


lie ([) 


Leu; Val; Met; Ala; Phe; 

Jiuiiyy 


Leu 


Leu (L) 


mm ; He; Val; Met; 
Ala; Phe 


He 


Lys (K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; lie 


Leu 


Phe (F) 


Leu; Val; lie; Ala; Tyr 


Leu 


Pro(P) 


Ala 


Ala 


Ser(S) 


Thr 


Thr | 


Thr(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(Y) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala; 


Leu 
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»*l<!4, DNAi/^K-rofsiaot, 3fM»r 5 / mmmzn 

53 Kvlr^a-f-S J; 5, V ^f^- K&=»— KtSDNAO 

S-a-5-tr*&5 0 i^cD^&to^Tfi, 1 9 8 7^9i3 1 1 Hf&ffcDSR! 
#fF<kHSJ8 7/0 5 3 3 0^ SoitfAp lintWriston, CRC 
Crit. Rev. Biochem. pp. 259-306 (1981) dfeft 

*H#fFB4, 6 4 0, 8 3 5^;f4, 4 9 6, 6 8 9f J4, 30 
1, 144^;f4, 6 7 0, 4 1 7§;i4, 7 9 1, 1 9 2f ;*3it?i4 

,179, 3 3 7^fc#v*TH3S3ft-a^5#ife-e, jKy^^i^^^y 
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A^«to-craig±#wf&sr^Kte*i-a. ua»u n-^y^^K, n-^y-< 

^fP v^f -7-i*iOgil:a - Kt5? ^ V^f K (#lx.if, cDNA 
tfcii^/ADNA) £\ $ 6>fc5* d--^ (DNAiHf) * fci±f£5i©fc 

y Ktcite Lfc# y K t lt^m-ts r & #T?t So 
^^^/u|S?iJf4, s<?fi—<Dmft-?bZ1>\ *fcM\ ^^-©^i-WASft* 
DNAro-«StS)5 5. #^»fcmsJi«S*a>$'* r '*vi'e?iJBu teifflJSH: 
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a\ 7^*!)*^7r^, -^-v-y^— 1?\ i P p, tfciifsgc^tt^K 

ir^> (S a c c h a r o m y c e s ) t p/V-j^u^^ -bx (Kluyvero 
my c e s) aH^©MS5J> ^t-O^Td 19 9 l¥4i3 2 3 H^PficO 

*s#fFS?5, 010,1 s 2mztm£nx^&), -ztctem^xyT?- 

if®5fe*BBM. C. 7;Vt**y^ (C. albicans) <T>>f ;V^T %7—"£ 

<n>mm\\{\ 9 9 0^4£ 4 g^|B»Bfe#l#fF^3 6 2, 1 7 9f), 

1 9 9 0^1 1 JU 5 H38fT»H^#f^jffR9 0/1 3 6 4 6^irfB«^^T 

*¥Lftti©SiJ»^Vvv|amMLT^3U Mill ^M^^^^g 

-t a y ^ f- k % =* - k -r 5 d n a t a g $ * 5 „ 

V>3 0 7*7^5KpBR3 2 2i»OTMtt > IS t A, if'»^y A^t4*i'ii^ 

^ (sv4 0, tK y ^- — 7f;7-f/w, vsv, SfcfiBPv) it, 



-58- 



^©St^*K4fcH:*©«fc©*S(fli:*^5ffifiitt*ft-^r*a\ (b) 

(c) ^>?*J* (Bacilli) <DD 

- r 7 = - K-T 5 itfz^ co ±51^ «£»Jtt;6 » h ttjRfn?* ft 

S5„ -co J; 5 &«4«0DM-ete, *tv^'>y(S o u t h e r n J . 
Molec.Appl. Genet. 1:327(1982)), ?-fa7i;- 
/*(Mu 1 1 igant, Science 209: 1422(198 0)), £ 
fcfSW ^'n-?-r->>- (Sugdenb, Mol. Cell. Biol. 5:4 
1 0-4 1 3(1 9 8 5)) fcV^HSSItfSfflV^ftSo -tIB© 3 0©MU> *rft€ 
*U G4 1 8 t L< tt^t-^^VX^fyytg e n e t i c i n)K X g p 

"t?Ll!lW^toriS3ft^a-^— cot 9— OCO0iJi±, DHFR, ^fciif- 
5 i>>-^-f— if CO i ^TPv;Ufv- cD:KggE?iJ&® 9 &tftE;frcD&.5*H 

<ESMfc£ttiis, "i-, atfSL-C£#»;H3 tv^SiRffcoTi^ *fLftti«<o 
J^«K*#:ftB<o ±»*coipcoSfeffl^J(Ogft*r.ig^^i'igft^'ti:. ^Hiri 
o TS&fflite^- t^fP v/l/f-?- A COM* CO if hfcb 

Ig^^DNA^bf^JIO^o^^-T-yiS-g-^StiSo icoteiri|i|ii-5Ttg 
^p^^-fv- i&J;tf-2, ff*L<», Sft^co^ 
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«X.«, *f\ DHFRcD^^^fifStSJ-e&^y h h^t-F (Mtx) 
*^tf«««*©(p-C, ^»^S^m»^*g*LT, DHFRjlftffljte^- 
tioT^ete*$3xfcJteflaSrlHSt-5 0 W£if©DHFR£fl!^5i:£U:, £ 
3 ftfg^Bfl&Ji, UrlaubfcChasin, Proc. Natl. Acad 
. Sci.USA 77:4216 (1980) CiSIiiafc^ot, PS 
S3±U«fiJi$*fc^-Y-r=-X/NA^^-|pm (CHO) WMODHFRffitt 

M«*T&5„ arte ^fflg&^fciWSSr, *a&±tffcj< hH/«-K: 
B£[£, --f p 3 - Ft 5 DN A* Jf , 

ATCC CCL6 2, C H O - K 1 f£ if WjSS^^t i <b [Cffi^S - t A>X- 
§\ Mt x(C«V«t4SrtO^DHFRjie^^V^^^!4\ ftWiDH 
FR#|,ofci LTfcfflftJJfeV^Cft^KffF® 1 1 7,0 6 0*)„ 

->K3' -*^*F7y^7i7-^ (APH) fc^iDjlfe-^— # — K-t" 
5DNA|a^J^J;or^K^*fc«|SlBtff^^^tLfc?B3£« 1*1 £ 

DHFR^tflf^M^) «X.(±\ ^Wv^ 

G4 1 8fc£©75/^y ^>H^tt£ft«m^-#-^1-3«ffl3i3iJ£ 

f|4, 9 6 5, 1 9 9^m o 
Bm<n*X'%\ t ^tz&<nM¥tem$i%&&l-te. SW7X^ FYRp 7© 

fpl'feS t r p 1 itfi^f-TfcSo (St inchcombfe. Nature 2 
82 : 39(1979) ;KingsmanP>, Gene 7 : 141(1979) 
; Tschemperb, Gene 10: 157(1980) )„ tr 

pi«eT-f4> mj 7Y7T^<n*¥X'\s.mnx'%t£^m%<Dmmfi. a 

TCC 44076, £fctePEP4-HC#1-53S^-#-£i§W1-5(J 
ones, Genetics 85:12(197 7))„ fW^^/Ajrt r 

jwnsiWftttwrsfcfeojajittftjiWEassffcstbS,, Leu- 2^ 
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SStft (ATCC 2 0, 6 2 2Sfctt3 8, 6 2 6 ) S3, L e u 2 if^T-Sr 

5 KpKD 1 fefctfV*^* — £rfflV»5 5 0 Bianchi?) 

, Cu r r . Genet 1 2:1 8 5 (1 9 8 7 )„ ^inftifi, »X.^^ 
^^>(D±m^Mff)fzlsb(Dmm%frm j ££nfc 0 Van den Betg, B 
i o/T echnology 8:135(199 0), ^/W^n Wt*Ji© 

■v/^3tf— Jil^^^ — ^5H^^iX-CV5(F leerfe, B i o/T e c h 
nology 9:9 6 8 -9 7 5 (1 9 9 1)), 

#»?Wt:(-J;oT, t>ti:45DNA)4>^nt-^-^iu ^PiLfc/n 

U 5 ?^ F-^ffl^n^-^-^tC hang?), Nature 275:615( 
1 9 7 8) ; ^it^Go eddel?), Nature 281 : 544(1979 
)), T;VA!)*^7r?-^, Ml/b7T>" (trp) ^d^-^-^Go 
edde 16, Nucleic Acids Res., 8:4057(1980 
), JfeJ;tfBfcM#tfSB3 6, 7 7 6-8-), *S.fctf, t a c yo^-^-^if©/^ 
-fV V K/n*-^- (deBoerf), Proc. Natl. Acad. Sc 
i.USA 80:21-25(198 3)) ^StvSo L^U fWS©r^jy, 

*5rt^t*t5(S iebenlistb, Cell 20:269(1980 
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s. d.) m&\h^/vx^?> 0 

ffll-jKy A7 1 -;v5r#ip-r5fc&c0v'^-t-/vbbV^AATAAAiaM^fe5„ r 

^DtDyi^t-fffl^n^-jHi t zemant), J. Biol. C 
hem. 255:2073(198 0)), */cf±, :£/ ^ U t^T;!^ 
tK-3-!)yirtKn^t-f, y ^—tf, ^Hfyff*^*^^ 
7— if, If, ^;Va-x-6-!)yi^y^7-f, 3- 

y>m.J±$~~ if, f/vtryu^— if, Mit-^uyi-fy^^-f 
, *^*^3-^^y^7-f, *JJ;U«^V3^— if ft if, ^©{A©if«g| 
^©r/n^e— ^ — (He s s J. Adv. Enzyme. Reg. 7:14 
9(1968); jo it/, Holland, Biochemistry 17:4 
900(1978)) fti?T*fc5 0 

&3&\Z.f8^^?)<DKML-ft<<? ? — ClOVTfi, Hi t z ema n 

, #y*—r>?-f^, lifi^^(l 9 8 9^7.fl 5 B^flco^fW^ 
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jfclM/V*, *5iT>\ t>o tt>Mt<!4V57>'WA'^4 0 (SV4 0) ft 

S V4 0 ^^^(DHu^itJf^ra^P^— H5-a-<Dj;^r S 

V 4 0 <Dfflmi&&\>iit2 S V 4 0 ©JPgB#*7 7 ^yht LX^btl 

5, Fiers?), Nature 273:113 (1978); Mu 1 1 i g 
anirBerg, Science 209:1422-1427 (1980) 
;PavlakistuProc. Natl. Acad. Sci. US 
A 78:7398-7402 (1 9 8 1). k MM M #p iM/V^ft-f-ffl 
^n^-^-tl, #&■.£<, Hi nd I I I E y y h t LT# 

Pjtb5 0 GreenawayP), Gene 18:355-360 (1982) 

A^a^*Sfcfero^^.*B#fF^4, 4 1 9,4 4 6^-K|B«*ll-CV^5o 
^©^?T^Lfcfcro^ N ^H#fF^4, 6 0 1, 9 7 8-ttaelfe^TV^c 

M-fV^-^iPy^n- K-f 5 c DNA<oih/i4Bfl&"t:'®3§Jaf;:o^T 

(4, Grayfj, Nature 295 : 503-508(1982); ^sjsWV 

^ — 7^P^c DNA(D-v^^MS(Ci3(tS^a(-O^T«, R e y e s £>, N 
ature 2 9 7:5 9 8-6 0 1 ( 1 9 8 2 ) ; t W — 7i P V j3 1 
^f-^lBSStCiSttSlga^o^-CttC anaanit 
Berg.Proc. Natl. Acad. Sci. USA 79:5 
166-5170 (198 2); jo it*, t ^^^M^'l'^^CO L T R (*^t£ 

*bk*b?j) ^^n^^-aTffli*, cv-iif/wmsfflfls, -7M)k 
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TH- 3 T SMfitrfctfS, IfOC ATga?lJ<0*S,l-oV^T!±G o r m a n h 
, Proc. Natl. Acad. Sci. USA 79:6777 



-6781 (1982) fc#ff, 0 

i> 9 -<D fpiz^ yf— m$H%WA-t 5 itlci o T rCif-r 5 - t tf* £ < & 5 
0 auy/^yy— it, *[R]-^fi:«^ltKW«M#t?fc 5 , fc^Wil^LT 5 ' « 
(L a i m i n s fe, Proc. Natl. Acad. Sci. USA 78: 
9 9 3 (1 9 8 1)), 3 ' ffllj (L u s k y P>, Mo 1. Cell. Bio. 3: 
1108(1983)) 4 V h P V<DF*jffB(B anerjife. Cell 33: 
7 2 9 (1 9 8 3)), 33J;U\ 3—7*4 y^lR©!)©© 1 ! 1 (Osborne 
tj, Mo 1 . Cell. Bio. 4:1293(1984)) C^O^ot^S 

«ffl$ft3o WtUlt «§JM*&A©«*fll (1 0 0-2 7 0 b p) 

TK-O^Xti (Yanivt, Nature 297: 17-18 (198 2) 

5' Wii>3' «<0tt*tJ*Af4- t#T?f8iP, »4L<i4, 7°n*-^-co 
5' *©§UfeSr#ffi1-5 0 
XW^Kia MMs SA, KM, t K Sfc(4^©ffi©#>M 

A©g£ft;{;:&g*E?iJt>£^-?^5. rw«fc5*^IHt> fciiy 4 

^»DNASftttcDNA05' «, «t oT{4 3 ' ttiirfcS^ffliRffl® 
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, S*^?$£ffl^T, ^IIMKI 2f|*2 9 4 (ATCC 3 1, 4 4 6) £f 

tT> WfllSltMffct-ioTffffU io«fctf/*fcf3:. Me s s i ng^, Nu 
cleic Acids Res., 9:309 (1981) (D^JW:. SfcitM 
axam?) N Methods in Enzymology 65:499 (1 
9 8 0) ©^SacioTK^J&SSrtTfr 5o 

^X5„ Sambrook?), _kffi, pp. 16. 17-16. 2 2„ iil^&SliS 

SLfc, rcOffiCDTJft, tSit/fi^lfiiatroV^Ttt, Ge t h i n g 

Nature 2 9 3 : 6 2 0-6 2 5 (1 9 8 1) ; Ma n t e i Na 
ture 281:40-46(1979); gW'H # fFl? 1 1 7, 0 6 0t; *5<£ 
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umtmnmi 17,05 s-jj-KsaRsn-o^s. m%mm<DmmmmT^n 

T^-tJfflitjBtlfCltto^^? Fli, P RK5 (l«fi#fFig 3 
0 7, 2 4 7f) tf:lipSV16B ( 1 9 9 1^6J3 1 3 B3&fr©P CTSIg 
#fR&!Sig9 1/0 8 2 9 1W) -?&-5„ 



^^A^^ijELfcMiao^ p rk5 %m*k-tz>'<??--?—mm\z. : i& 

5te^-r5-i:^T^5 0 CDM8£S*:fc-f 2>-<^-£rffl^-t, DEAE- 
h7V!liaotCOSlMi^ftt5'HSt-#5(A r u f f o 
Cell 6 1 : 1 3 0 3 - 1 3 1 3 (1 9 9 0) ; Soil*, Zettmei 
ssl^ DNA Cell B i o 1 . (U S ) 9 : 3 4 7 - 3 5 3 ( 1 9 9 0 )) 

, fcffitt!FH^£?&a£tfS::iasT-#3 0 F'JxJl, p RK 5 £S*i-f5-<^ 
* — v?t Knii^^^— If (DHFR) fca—K-fSSU©^*— 
£T"C> (CHO) «cDtfi(C^AL-T, G4 1 8 

SC*fi-5^tt?r#-¥-i-5 - t^-et§ 0 G4 1 8tcg#Ltt»^n-yi4 N Jg* 

h hU^t- hcD*£Jf bl&JlLT, DHF R ^fov/P 

l-ioTJIff^ttJ; MGascoigne?,, _htS ; doit/Ma rtin?), 
J. Virol. 6 7 : 3 5 6 1-3 5 6 8(1 9 9 3)), 
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T% Mx.fi, J»rt*HMT*fe5, Mx.fi, *fl§^ (E. col i) t£M<D^y^.]) 
^-7I(E s che r i ch i a), ^y^ru/^tr ft— M(E nterobac 



t e r), 3i/VT>^ - 7i(E r w i n i a), ^ l/^r^lK 1 e b s i e 1 1 
a), ^JKP r o t e u s), Mx.fi, ^X5f7^S (S a 1 m o n 

e 1 1 a typhimurium) ft if CDfvl'^M^S (S a 1 m o n e 1 1 
a ) , SS (Serratia ma r c e s c a n s) 4Jf©t7f-f Tfi ( S 
e r r a t i a), jb'iffi/f^KS h i g e 1 la). ftktRl, femS (B 
. s u b t i 1 i s) *5iT>*B. U X (B. 1 i c h e n i f o r 

mis) (Mx.fi, 1 9 8 9^4^12H&M©DD2 6 6, 7 1 Otlf ^tl 
Tt^B. y ^r = 7t;l/^4 1 P)fc¥<D/<i/7Xm. U^M (P. aeru 
g i n o s a) fc£f(D->3.— K^-t^Jl, *5<fcU^ h (S t r 

ep t omyc e s) f£UXhZ> 0 L^TcUKi? n — ~y Vfc^SD— oil^C 
9 4 (ATCC 3 1, 4 4 6) ^r»ffi, TcHMB, TCllMX 

1 7 7 6 (ATCC 3 1, 5 3 7), $5 £XfJz&WW 3 110 (ATCC 2 7 
, 3 2 5) /ii*©f*fclLt^5o mPjOMtt, M^COfcfeOtCO-efe^, 
MRgCOfcfeOtWCfi^^o M*W3 1 1 Ofl, »X.DNAltKDig©fc* 

©-JRttft«±WlcT?*)Sfc», rc«*fi, mc»*. Sfciiff^cD 
H«r?&3 0 #*L<f±, #£»fi, */h*<o^>-^^«4W»Sli!l*^»-r5 
t©T?*fmfi*6>*v\ Mx.fi, W3 11 0W&&£LX#y;<?H:&^~- K 

, ±»SW 3 1 1 0 CD 2 7 C 7 ft ft E1fihZ><, 2 7 C7 cD^&jtfe^-Mii, t 
onAAptr3 phoAAE15 A(argF-lac) 169 o m p 
TAdegP41kanrtfe5. 27C7t*f*, 1 9 9 1 1 0 M 3 0 0 \Z , 
ATCC#f5 5, 2 4 4 £ LT, T 7< V % -f JV^-^ — => V V y a y\C 
^f££ixfc. £fcfi, 1 9 9 0-^8^ 7 0^T<D*|S#fFSl4, 9 4 6, 7 8 3 
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M^S^fctTfta. 0>Jx.fi> PCR, BU©«B*©;!tf!M7- 

2>„ ty^DT-ft^ • -trl/fv-T^(S accharomyces cere 



v i s i a e), ■J"*t>*»-««I«:^>'»e^, TSfcS^fcl^iftSi*©* 

(Schizosaccharomyces pombe) (BeachtNu 
r s e. Nature 290 : 140(1981); 1985^5^2 HfflO 
BWflflrfPgf 1 3 9, 38 3t); ^/W^cz Wfc*JR©te:£ (*H#frig4 , 
943, 529-§-;FleerF), ±12) T\ $lxJi, K. y fx 4 (K. 1 
a c t i s ) (MW 98-8C, CBS683, CBS4574;Louven 
courts J. Bacteriol., 737(1983)), K. 77V*P^ 

(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4), K. -f/V-ft ]) 9 X (K. 
bulgaricus) (ATCC 16, 045), K. ^77^ (K. w 
icherami i) (ATCC 24, 178), K. V )Vy~ 4 4 (K. wa 1 
t i i) (ATCC 56, 500), K. Fny7-f7;VA (K. d r o s o p 
hi 1 a rum) (ATCC 3 6, 9 0 6 ; Van den Bergb, _h 
IB), K. TVl^ h U7^(K. thermotolerans), Soit^K. 
•?)V$rf%7, (K. marxianus) ft if ; "Yn ^^71 (y a r r o w i 
a ) miimVf^4 0 2, 2 2 6-9"); fc°*T - (Pi chi a pa 

s t o r i s ) (gW'HWrFfS 183, 0 7 0f ; Sreekr i shnaf,, J 
. Basic Microbiol. 2 8 : 2 6 5-2 7 8 (1 9 8 8)) ; Ay 
i?VM ; b y 3 "ffl/^r ' - >7 (Ti i chode rma reesia)( 
^#[#fr^2 4 4, 2 3 4-9"); • ^y-yf (Ne u r o s p o 

ra crassa) (Case??, Proc. Natl. Acad. Sci. 
USA 76:5259-5263(1979)); S/a y—^W ir* • ^ f 
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~fl/-9 (Shwanniomyces occidental i s) t£E<D 
^y^tWt^Kl 990^10^31 B3§?T»gWfl#?FSl3 9 4, 5 3 
8#) ; & iti\ ffl£fi, -a — ^-v^ #AJI(P enicill 
i urn), /K^v^AJS (Tolypocladi urn) t£E(Dfc$M(l 
9 9 1 0 PUffOlimWg 1/0 0 3 5 7f ft&W:, 7 

t>^/V^/V^Ji (Aspergi 1 lus) A. =. K7^ (A 

. nidulans) (Bal lancet Bioc 



hem. Biophys. Res. Commun. 1 1 2:2 8 4- 2 8 9 (1 
983);Ti lburnb, Gene 2 6 : 2 0 5- 2 2 1 (1 9 8 3) ; Y 
e 1 t o n 6), Proc. Natl. Acad. Sci. USA 81:147 
0-1474(1984), ioitM. ~ff— (A. n i g e r) (K e 1 1 y 
iHy n e s , EMBO J. 4: 475-479(1985 ^<DW$k 

^"y ^iyMt^iitc^u^jv^-^m^^^mm^tz.^mm^ # 

• ~7 ;V^s<;Vtf (Spodoptera frugiperda) (^§4.h 7^ 
• Tai^yf- (A e d e s aegypti) (K), Tx-'t* - T^#\£? 
$X (Aedes albopictus) OR) , Kn y 7 ^ 7 • ^ 7 ^ ^ 
— (Drosophila melanogaster) (i/ a tyi/a [J 7 ^- 31 ) •. 
$5£Tf-$J±\?? X • (Bombyx mor i) & E f) $ilT^5„ $J 

Xj^f, Luckowfj, Bi o/T echnology 6:47-55(19 
8 8 ) ; S e t low t>$iK ilMST-I^ (Genetic Enginerri 
ng) |8Si 9, Mi Herb, pp. 277-279 (TV^A/-?:/ y y 
'»-^tt(P lenum Publishing), 1 9 8 6^) ; Ma 
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eda^ Nature 315:592-594 (1 98 5) £r#fi„ MxJf 
, Tf> h fyyy • # D 7*=-% (Autographa califonic 
a) NPVOL-lfltt, fcil7*^^NPV (Bombyx m o r i N 

pv) ©Bm-5tt*jf, te%mmH<DZtig*iftV4A>xn#-mz.Mm'*im 

L-T, ^^K^7"7 • yfV^c^-fV^ (spodoptera f 

r u g i p e r d a) M&C^JClfggll^V^ £ t 5 0 



a^V^, (Agrobacter i um t u m e f a c i e n s) jijCD— 

/WB^iSrflJffl-rS - t ri s "C§ 5o Depicker^, J. Mol. Appl. 
Gen. 1 : 5 6 1 (1 9 8 2), &3o, T-DNA 7 8 Olfif©J:IIf ^ 
?>^IBL,fcDNA^«ifH N mmX-DNA^tfttfelll^iCdo^T, Wti^^t 
Sitfi^-®e : ?V^<^ffiftftfe5VNi4±#$*5ii:^T'f 5 0 1 9 8 9^6 
£210 fSfT^'JtiW fTS? 3 2 1, 1 9 6f, 

tt(Ac a demi c Press), KrusetPattersonS, W$. 

(T i s s u e Culture) (1 9 7 3)), ^&l*?Li!j#3C0ft^f 
j&flcoflli*, S V 4 0 t'^Ifii^tlfcf /VWlC V 1 ^i(co S - 7 , AT 
CC CRL 1 6 5 1) ; fc r-EW8§^fc(2 9 3, 

■&Z>fcg)K-y-7?vi~~>'y£tltc2 9 3|BSa, Graham*^ J. Gen. 
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Virol. 36:59(197 7)); ff /n AX ^ — tll&BflS (B H K, ATCC 
CCL 1 0) ; f-W XM^?- #F£y«fl&/-DHFR(CHO, Ur 
laubiChas in, Proc. Natl. Acad. Sci. USA 7 
7 : 4216(1980)) ; ■v^-fe/V h U jffflja (TM4, Mather, B i 
o 1 . Repod. 23:243-2 51 (1 98 0)) ; fvVWSilMS ( C V 1 
ATCC CCL 7 0) ; 77!l*5 K D ifVVWffliiffi (VE RO - 7 6, 
ATCC CRL- 1 5 8 7) ; t h^gS^^MSCHE L A, ATCC 
CCL 2) ; ^"Pfll&SI^MDCK, ATCC CCL 34) ;/^7rP 
-7yHflfi(BRL 3 A, ATCC 



CRL 1 44 2);fcHtlIia(W13 8, ATCC CCL 7 5);thff 
Ji*HJS(Hep G 2 , H B 8 0 6 5) ; vi)x|L#y(MMT 0 6 0 5 6 2 
, ATCC CCL 5 1) ; TR I MS (Ma ther^ Annals N. 
Y. Acad. Sci. 3 8 3 : 4 4 -6 8 (1 9 8 2)) ; MRC 5;MS ; F S 
4MS ; *5it)!t (H e p G2) T*fe?)„ 

^^Mfa%&%W ©±bH3S?E-< ? 9 — * It It * n -~ -yif^ 9 — tr i o 
KtemtT, ^n-e-^-SrSPf L/C*), jgtlE«fl:«Klt!i. SfciiFjfM 

Kls^fT^5o S amb r o o k P>, _h§S<7> 1 . 8 2flS-elftW£;ft-C^5 «fc 5 

v'a ^£fflV>5„ Shawt, Gene 23 : 315(1983), $$£Tfl 9 

8 9^6 2 9 smj^mmm^mms 9 / o 5 8 5 9#fcflaft$ft-a^5j: 

5i-LT, ^^r!) ?a • 7^ 7r->xy7ia§g^, -Soffit 
JSSr^«f*E*-t-Sfc»{cMv>5. 1 9 9 l¥l ^ 1 0 0^ff»llR5#fF 

4«9 1/0 0 3 5 8^-(dfa«c$tlTV^5 i5l-L-T, iS^jg^ffl^T, t» 

5^i(JJS^5rt>it^VMiifL|ij#I»t-oV>-C{4, Grahamivan 
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der Eb, Virology 52:456-457 (1978) >M 

9 8 3if-8M 1 6 B^T©*H#frii4, 3 9 9, 2 1 6ftfcl/^ 1 Axe 1 
^IB^LTV^o g##^»J#jfi)E#lfi, — J&lftiai, Van Solingen 
P>, J. Bact. 130:946(1977), doit^H s i a o P>, Proc 
. Natl. Acad. Sci. USA 76:3829 (1979) CO^t 

yxYt<nmii, atfy^w, #y ^/w^W^ro^y 



fcftC^S^iWCo^tlt Keownb, Me t h o d s in En 
zymo 1 ogy(l 9 8 9), Keown5>, Methods in Enzy 
mology 185:527-537(1990), *>itfMa n s o u r ?>, 
Nature 336:348-352 (1988) £r#Mo 

Sambrookt, -hfBfcfcVT, — j&ttKfBW £ttT^5 t r. Lfc 
lot, ai3fciSFi6"WSHM-5. 

?4*#flBW»ift-5rt^-Ct5 0 1&i*IJ6fc««i-6fcl4, Ham' s F 
10(-^7tt(S i gma)), IM|»I((MEM), i^^-vtt), RPMI- 

1 640(^vfi), ^iUt^MyaroliE/f-^ai^DMEM), 

MLT^r(r|I^ji*^x5, HamirWa 1 lace, Meth. Enz. 58 
: 44(1 9 79), BarnesirSato, Anal. Biochem. 10 

2 : 2 5 5(1 9 8 0), *i#fFf4, 7 6 7, 7 0 4#;f 4, 6 5 7, 8 6 
6-5§-;f?4, 9 2 7, 7 6 2 ■*§- ; Sfcii, jg 4 , 5 6 0, 6 5 5 # ; H ^fr^; 

9 0/0 3 4 3 0^; H^ffR&ISfSS 7/0 0 1 9 5#; *HWffSU, 
7 9 1, 1 9 2-S§- ; fcitWKHWffr' (U. S. Patent Re.) $30, 
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9 8 5-i§- ; -MfziX *H#ffF^5, 1 2 2, 4 6 9 ^-(C|Ea^tLT^5it±fi©^ 
A, T^JfrVpA, fciU!!)^), g»(HEPES&if), %?Vjr*yy(T 



/K *5it>'*|^COSHf{COV^-C!4, I RL7"^tt( I RL Press), 19 
9l¥« M. But 1 erS, Bf?Lti)feMS©/<-f / P v>- : HIKl^ft; 

(Mammalian Cell BiotechnologyraPract 
ical Approach) H 7) >;H~tV 

tttJ(«:Tiiton-X 10 0) £ffl^TR/&»e>#tt-r5 ^ iflSTf 5 0 

t hS^cD^y^ft-^jK'J-^z/x F&r£<^4ftl> 0 L7>U 

V/^ R-^jK y C^x d -r/Wx-r-£r»S Lt> ~>x p t/Vx-?— K 
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\X SflMlK— #— tf:-' H ABX(B a k e r b o n d ABX)fi(J. 
T. Baker, v 5 ^ — v>— ->N 7 W U y^^— y*(P h i 1 1 i p s b 

^*y— /M*JK, iffiHPLC, >'!)AtJ;S^BvF^77^ 1 

S^iT, SDS-PAGE, jSitffift^tfcKftifW^W^SfSfKftWfc, 



fc»y 4©H§Ucai-3vvr, fc^JfH^fclWW-S 5 (L i ndm 

ark?i, J. Immunol. Meth. 6 2 : 1-1 3(1 98 3)), 
*CD7V ypsfyiD-f^Xb t hv 3 (Guss^.EMBO J. 5:156 
7-1575(1986)) Kite, 7 s n r-OG^Jt^lStbTV^o 3&fttty#y 
|)oHfii:tt7#p-7ffe5^ ^(D^nmV.^m 

V^ii tT*#5 0 WW&foitg>fL&#7X fcf— X (control ledpo 
re glass) ^fcli^y H'S^tT—A') ^Vv^CD £ 5 ft^aWfC 

7Pf^yASfcttG77^f-f-*7ACM#tSf^$t 
^OlS^JftWStro-ott, thyl^fC, PJCF c^<^WiCi»r<T, /P7 
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SI'I4 pH (3. OfrZti&.±) X\ m*\z#*hvK°y?t£m.%$tftp 



7* I I^Siiii^S^ilfe^^T'feS^-A/VrtiS^JSSrtfWil-SrtirJ; 

*5ftfc(Burrows, F. J. ^Thorpe, P. E. (1993) P 
roc. Natl. Acad. Sci. USA 90 : 89 9 6-9 0 0 0). 

«BWi:)tt5f !Cfi^M?>Jlfc(Bu r r o«f s, F. J. 
irThorpe, P. E. ( 1 9 9 3 ) _hf2)„ £5!L ^#*lft#L#£^T, 

C5^0fftftA&ffi&3ltfi' Lfc(Hu a n g, Xt>, (1 9 9 7) Scie 
nee 275:547-550 )„ £ P>t, ^SWfetftSrffl^T, &BJ!$«* 

5^ tl-BSc5*jLfc(Z h u, Z. (1 9 9 6) B i o/Te chno 1 og 

y 14:192-196; feiOTo lliger, P. 6, (1 9 9 6) P 
rotein. Engin. 9 : 2 9 9-30 5). 

0tJ§^J, *fcf*£j£&l V<7}«M^(R e m i n g t o n ' s 

Pharmaceutical Sc i en c e), |1 6 Jrfc^ O s o 1 , A 
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. iB(i9 8o)) tu-SLx, m&mk^itmmtiitteymmioMVt-vQtff-rz 
, m^bnz>&msibmi&T»}z§:®%izb-ox#miix\ y>- 

St, ^^^i, &ii^»ffi©*«#fc*£^tfi^ff}& ; r^3/nf>-»>5:if© 
StSlftffl ; ffi^* OKI 1 0]8£*W #!) K ; AftT/K/ =• V, 

tfoKy-v- ; ?V W^y, T^^7^V, T/W=¥:=>\ Sfcityv'V 

*ifor5/H ; ; Z4KB ; ft it/, ^/Va-^ N Ti/y-*, Sfciix 

/Hf h-A'ft4f©«TA'3-A' ; ^ h y 9A4if©iKt»*i-5#>r*i' ; *3i 
UV^fcii, M-^Twe e n), -f)VV-^i;7, (P 1 u r o n i c s ) t.1t 
\Z#\)^Vl/7y^~-/V (PEG) ftff<0*ffiffittai*^A/-Cl^ 0 



5. rroi5ft&#f-oivrf4, usi^vroasam 

KRemington' s Pharmaceutical Science) 
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Tl^5Sif£^t?„ #*l4Sff®$|J4, Langerb, J. Biomed. M 
ater. Res. 15:167-277(1981), joit^Langer. C 
hem. Tech. 12:98-105 (1982) {C|Sa$tVTV5 # U a:^ 
T/K t Kcy/u («*.«, #5(2-tKn^sf^ WJ/H), * 
tclitfV {\Z-/VTA'a—J>V) y ^UT^^K(*H#fFI|3, 7 7 3, 9 1 9§ 
, ®C#[#fFi5 5 8, 4 8 1^), L - % ^mttf^^/U- L - 

5 yl©3^!)-7-(S i dma n Biopolymers 22:5 



4 7-5 5 6 (1 9 8 3)), U- V- tf^Vg^ (Langer^ 

_hfB) (KWIWfFtB 1 3 3, 9 8 8*), SftKW/WT'n h (Lupro 

n Depot) ©±5 fc4WM4©3lJ|- ^ 3 =» -A*=* # (?Lg?- ^ !) 

U*#D-D- (-) -3-fcKn^BH 3 9 8 8*) ft if 

W#i*3H:»ffi,-c\ 3 7°c-es^{c#$ix5,gf*, «tti-5*^L-c, 

iot, ^ >-/ ^ H ^SSf b 5 ii" 5 * »-a-ffl^) ft ?r # ^ ffi 1" ^ t ^ -C t § 
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: 3SH#fFi?3, 218, 121f;Epstein^ Proc. N 
a t 1 . Acad. Sci. USA 82:3688-3692 (1985) ; 
Hwa ngf)> Proc. Natl. Acad. Sci. USA7 7 : 4 0 3 0 
-4 0 3 4(1 9 8 0) ;WI#fF«5 2, 3 2 2 %r ; BWHflffFiS 3 6 , 6 7 6^ 
; BWHflrfFSS 8 8, 0 4 6§: BW>H#fFfR 1 4 3, 94 9f ; ©OH^fFlB 1 4 2 
, 6 4 1^ ; B*H#fFffifSSR8 3- 1 1 8 0 0 8^ ; *H#fFfB4, 4 8 5, 
0 4 5t*SJ:t) ! f4, 5 4 4, 5 4 5 % ; ft bWCgfcltlWfF® 1 0 2 , 3 24§ 

(cioTMM^^So af-, y^y-AH:, (2oo-sooty^h 

n-A) K|-7^7S-?:\ fimKlftftfrm 3 0 m o 1. %a^fn-;Vj;HiS 
T^5 0 



Sft&ftBcog^Ste, ±fd©ISiaot, fcjl /* g/k g!i^ 1 Omg/k 
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-y-yrL^-^v-^— €(HRP), /itWl, 0tJx.«, */^^i-*f-T5IS^# 



x.f4\ mtti*imfti$fti±, 3 h, 14 c, 32 p, 35 s, *fc» i25 i fc£©»wttisi 

h^^-if, Sfcltt^yfo^^^y^f (hrp) it 

*5^TiS^»7j?£Srffl^5- t^-etS^, *© J; 5 ft^SH-EU Hunter 
Nature 1 4 4 : 9 4 5 (1 9 6 2) ; Da v i d Biochem 
istry 1 3: 1 0 1 4 (1 9 7 4) ; P a i n J. I mmu n o 1 . M 
eth. 40: 219(1981); fc'W, Nygen, J.Histoche 
m. and Cytochem. 30:407 (1982) tfBf^faTV^T? 
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5„ Zola, c— fjVWfc : Sf7^a7;KMo n o c 1 o n a 1 
Antibodies :A Manual of Techniques), p 
p. 1 4 7-1 5 8 (CRC/Mi (CRC Press, Inc., 198 

7) 

M-frfeST ytesfmtt. mhtitcm^y- n ^t-^ .©ig^-Sr ft Cot, 

mm £ ftfc&JWb^*;^ »*f «*©wiwa f - t a^-e# s^tci^^ 
tot 5 i 5 

ssa-sfctt^tr h-^tjg^-ta ais©^4rffiffi-t-s zt&t 



o Wx.il, ^SWfFfM, 3 7 6, 1 1 0^#I„ ^ n t/V^t- g f$©Ji? 

jais-rsrt«STft5(nBS«jf-^K-rs'^r3'-fe-fffi) 0 «x.n n-y^yf 
Kirn, *mw%mM^ztcfr<D!®fe<Dmi&Mm<DmMMT*h6 0 mmm. 
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ftB^F c-it*B sAb(HlC)*»jtT5fc»K:JgttS;iT/3. ^©W-Btjo 
f£g#tCDC n 3£rIff LTV>5 0 rtifl, !&S#JlS:fr(Ridgway b , ±ia(1996))& 

j8tt5(EllA-lC) 0 IHD6«^ofctr[#:i4, ^fjffc^tfcfc FscFv^^ 
y y-^5lBiJ1-5r ttioT^t^il^tbfcCVaughan.T. J. *b, (l996)_kE) 

o 

HJfeMl : ^^^-©^^(protuberance-into-cavityJ^-xn-^/V^-^— f&$S.tfM 

Chamowfe, J. Imminol. 153:4268(1994) \Z J; 9 3te£lH*£;ftfc t h jtffl- C D 3 / 
CD 4- I gG3^7f±, EitXT'^fc^ro-wv^— ir^y— v^S 



f^tt^m*** y (Ab/Ia)ti:-CD3/CD4-IgG(7)^fiK«r#< ^©IE*«rJt«Lfc„ 

f-^-y ^'^^ U^-f" K£rffll/^fclM 1— fl>S^Kfg(Kunkeie>, Methods Enzymol 
. 154:367(1987) t P. Carter, in Mutagenesis: a Practical Approach, M. J. McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25 (1991)) Ciot C D 4 - I gGffllJ 
ti, Koit'TttisZ? ^^Kia?iJl-<£oT*IELfc (Sanger h, Proc. Natl 
. Acad. Sci. USA 74: 5463 (1977)) 0 &©* 3 £r#flS 
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A 3 



?n-CD 3©Ch3 


CD 4-1 gG©Ca3 


T366Y 


Y407T 


T366W 


Y407A. 


F405A 


T394W 


Y407T 


T366Y 


T366Y:F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W.Y407A 


T366W:T394S 






F405W 


T394S 



a*T 3 6 6ii, y<—hi—C u 3 K^^_LeDglSY4 0 7 CDzMf ^PalKl 
^tpWT 3 6 6Yi^(D^-Ft-F7-fy , f©Y4 0 TTfflffilBil^jto 

mmftztiz* mmts Kabati^^v^x-MKabatib, (mi)±.m)%%^x 



JrC-CD 3gf(L) £Ji!8(H)^^{fc(ShalabyP>, J. Exp. Med. 175:217(1992) tRod 
rigesfj, Int. J.Cancer(_h|H)7:45(1992))^3— KLTV^57r-^5 K!4, K 
BfTirlEft^^fca?) (ChamowPj, J. Immunol. 153:4268(1994)), 7r"^5 KS: 
3-FLTV^5CD4-l g G^^f£(Byrnb, Nature 344:667(1990)) £— 
t H&iSttff&ffi, 2 9 3 S^iC##A(co-transfected) Lfc, #A$4xfc7r 
-v>5 KDNAOM&S^Lfc-^ ^^5DNA©Jt*(4Ab/ I a 3^ 7 
i 5 KB X.fc 0 SADNA s (15 1» g p-^) la : S« : 
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em<Dm^('KMT)l-±liir(Dm'0 : 8:1:3 ; 7:1:3 ; 6:1:3 ; 5:1:3 ; 4:1:3 ; 3:1:3 
; l:0:0 o 

^iD^mm-i, V— if— tWM h!)-^dft=^^I<SDS-PAG 
EiC i5^#f®ifJi^7;? t n =i vXxS&W (ProSep A,BioProcessing Ltd, UK) 
^I^T77^=T^»SLfc„ S«lDNA£jigx.3ilS«tt±, ffl Hfl; $ ft 

gl-ic^PVDFjf (Matsudaira, J. Biol. Chem. 262: 10035(1987)) X'<D9,^y"v y 

v=5 K«#^.Ai4, ^Mbfcai?, Ab/i a+;y, igGii a*^y-r-7 

— £!ItW?i^%i&MChamowib, J. Immunol. 153: 4268 (1994) )„ ^LffcfiiCT 5 

-IC-ifc-rSi 9iS^77^V 3 >"§r|Hli|XLfc 0 Ia:H:LO6:l:30fi 
ADNAittil, I a Jj^E-^-V— (22.5%) t I g G (23. 0%) CDfifHy 7 9 is a 
Vi*i£54.5%£>Ab/I a3M7&£Efc„ r ft #W7J?£i-J:o 

tb^M&tlfcZtlb — : 50% A b / I a 3^ 7, 25% Iatt 

^■v- X.I*25% IgG 0 

S41C H 3 ^r-aW LTV^5ftt.*tLT, Ab/Ia^^?lt Y40 7T^ 
HiT3 6 6 Y^g^Sfc^ft-^fttt-CD 3lIiCD4- I gG I a 
*L.»fc#^A^»f>92%4-e©iR^-eiHli|KS4xfc. fttt/Si&ttitB^** 7 



tt£ft;fcftt>if#t>ft;fc„ p^CDy-— ^^iv-C^Z-v— ft, ftjg£^t?/^^] 
©&v^©#ITM$!|£ftfc„ v^n^looa»Jii0J|Si-5-i*L-tc, T3 6 
6YftE«SY4 0 7T^J;19 fc^^^-r-^Ofc*^ «fc t> #gi£ft5 £ * 
ff-TSo Ab/laW7'PyK®77?->3yft 1 S8i^S(Ab T3 6 6 

w, la Y4 0 7 A)rop5#roih^XSr*iJn-t-5rLt{cj;o-t^nt^lEJ£$^5 

f2ffligi:SS'<7(Ab F40 5A, I aT3 9 4W)li, * 
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^yj-f—fc-tZ) I a T 3 9 4W^e»#:<73^«L*vMS^?r«5fc*e)©S 
ADNAO/J^Wy^^a y^rfflV^TAb/ I a Wl%*-C5r^ Cfc„ 2o» 
SfiSlLfc^^©^S^S#:^T(Ab T366Y : F405A, la T394W : Y407T) <DM.fr£ 
\X Ab T 3 6 6Y, la Y 4 0 7 T^TEk±.\£ftA b / I a W ~f ]) -y V<D 

T 3 6 6 Y t Y 4 0 7 Tf I#-<7 1 i #f)tlfcA b / I B.**7<D7yt 
v^gVil, !«Ufct5Htfcfci9, SADN A s ®it(^3l«Wl^ffiMT'fe ofc 
„ £ ki^fkL-TVSffliii, mono S HR 5/5 # y A (Pharmacia, Piscataway, NJ) _h 
"CM ir^^ Pvl-?77-f- (20mM h <J pH8. OtpO-SOOmM N a C 1 ) 

tioTAb/I a^^7^b*Sl:|S*^nfc. rjlli, A b i I a <Dffi*f&tl 

l»**fOAb/I adf^y»M5fe»fc*(c^#-efcSti^itl1-5o 

5 1 0O^S/ = ea(Sureshb, Methods Enzymol. 121 : 210 (1990)) frb'fe bfotz.^ 

mm<DU-tm(Dmm'\i^m tsrtiaotFc -mb s a b <dm&mkmr] 

ZmV-t-ZZ-ttf^MZtlZmih-mv T366YtY40 7T^|lft# 
T 3 6 6 YiY4 0 yTflft^TIi, |©t h T g G7-f V %4 7"(IgG 2 , IgG 

o 



A. c^^'K.m.-i^^/vy ^ K^OKW- 

3o«glfl£, h-t— C„3 hV-f y^cDv^/K?^ Kjg-g-SrfPSfc*© 

7^ ^^*i£jLW£;ft5^Wdi©LTV^(5.0tf^6.8A) (Srinivasan, N. # 
, Int. J. Peptides Protein Res. 36: 147-155(1990)), 7. 6A* T? CO 59 PS ft > 5fe§(^ 
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fc(Deisenfofer, Biochemistry 20: 2361-2370 (1981)) 0 ii) CaW^fe, 2oO 
C H 3 K^-f >--h»S^5^*_h(cfe5f£6 5« iii) ^O&gfiS^/v:?-* KJg 
^#X.5i 5 i-fuB#Ct (Srinivasan, N. h, _hlB)„ 

B. v^/V^-f KlS-n-W&X/Wt^o VXfV? 4 KSMHi. Insight II relea 
se 95. 0(Biosym/MSI)^fflV^ThumAb4D5-FviCO^^TlBa$^^fca , 9 (Rodrigues 
, Cancer Res. 55:63-70(1995)), t h I gGjFc (Deisenhofer, JifS) ^i^X 
/WIS Lfc 0 

35fii»^^*RIS(Kunkelb, Methods Enzymol. 154: 367-382 (1987) ) \Z X o X 
t MtUt#L-CD3»EXH:CD4-I gGCOC H 3 F^-f V^^ALfc : 



Y349C, 5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG 3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5' CTTGGTCATACATTCACGGGATGG V (SEQ. ID NO: 4) 

L351C, 5' CTCTTCCCGAGATGGGGGACAGGTGTACAC 3' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTGTT 3 ' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID NO: 8) 
V397C, 5' GTCGGAGTCTAGACAGGGAGG 3' (SEQ. ID NO: 9) 
D399S, 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGGAGGCGTGGTGCTGI AGTTGTT3' (SEQ. ID NO: 1 1) 

C231S;C234S 5'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTGAGTTTTC 3' (SEQ. ID NO: 12) 

B*T 5 /gW&CO, T5 /S$lSfc$:(Kabatf>, _h IB (1991) OE u 

S^l-ioTS^^xSo M^Vfte-, is—trl-— Aversion 2.0(United States Bi 
ochemicals, Cleveland, OH) v^'sT^rv^ ^ Uir^- KK^Ji*^ (Sanger 

, _kfH ( 1977) ) K i o T *flE L fc„ 

d. ^v-^^^-^-jfm^^'t^s.-m^^^y^ k„ c H 3K^-r^ 

I'lBS-I^^/v?^ KS-a-5r-aA/-T?^?> 6^7©^f C^/V7^ R-C H 3"^ 

; vl-v6, ^4)(±, Ab/laM7'5?K #t-CD3/CD4-IgG(Chamow£>, 
JlfS(1994))©)fM5r«<^«^{-*J^ra»5>T-tJt«Lfc 0 CD 4- I gG 
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h°LX^Z>mffl<D7yX3. Kt-^{r, 2 9 3 SlfflJfitpt-^AL/Co 
-f^-cOJfcSf^ Ia:Hl: LitD N Ait»t5HSr^ofc#Ai- i t) SI<ftl b 
fc„ Ab/Ia^rn^-f?-, I g GRXf I a *^-f -7— ^M^Sfe. * h U 
^b^'j/A^5&fiA77^f=r^ — fSSU SDS-PAGE i V— if— t> 
i'M MJ— ^^^^^^(Ridgwayfc, _hflB(1996))l;i±oTS*Lfc 0 
^tlOv?X/P7^ K-C n 3^Ti4, ScO^dgMLfc, 3o©if4i 

-tt. c„3 vt-oqxDttK-mvx/i'yj KcD^tc— itrs, mtci*®®^ 

ils^A^ Kjciotiittsnfc. *^rS^-b/cAb/i a^75 y 
s^xa^ Kc H 3^#ffiro, L^Lt y-7->xf y^t y yciSLfcf 

MC H 3W-f >-££fo fc^f-ffi-eftftV^ SDS-PAGEtio Tftffl £ tXTC 
0 ^7.^7 j KC H 3^#:SrKitL, Y349C/S354' C, Y349C/E356' C, Y349C/E35 
7'C, L351C/E354' C, T394C/E397' C, S.0D399C/K392C t £ft Lfc„ nf— C0^#:( 
D399C/K392' C) gs^ffcco S D S- P AG E##fCl J; SSI/tt LTIf^M^S 
i5Ab/I aW7"3y K©lfc*&fgR#J{;Hf JP Lfc (^rtl^tl 7 6%*f5 2 
%)„ /gfcoi^co, T5 7KaSt*(Kabat^, _hte(1991)»E 

u ^)(;iotS Lfc„ c H 3 ®m l RtWB 2 © n t- * co^Hi± 
, *iT^eixflMIJc^9yVa*f?N-. C H 3co|g2co3t-^coaSi±, 7 s 



A^OtdioT^^tlSo -co&t^ »X^frK392S/D399' S«i!?4 
Si^LT^UfcAb/I al&iriAb/I a mn^W}^m^<D^ fr^X-fc 
Zkfrb, MK3 9 2 £D3 9 9 COg^t V > 5 <t 5 if -7x;U7^f K^g-g- 

2 9 3 S« c t J coil^7 1 i:Sff^H:^'<^t:-|§i!.Lfc 0 
E. SS^OIfaif (c i o Til Lfe i?x^7 ^ KB: 9 5%i^fp^ 
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/■?— ir>"r— v ? SrfgjRLfc(^4 ; Ridgwayb, (1996) _h|B%#ji)„ r;h,P>2o» 

»*ffi?ria^-a-*P-Brfc 0 L 3 5 1 CXBT 3 9 4 CSrg"&\ 2 ocd^tvHH bfc 
v^/VT'.f Kit, v^/VT'-f KjIS^T-ta^T— (L351C/S354'C£T394CA397' 

*V^-(£&#v 9-v 1 6)tf»fcEfiU ^P^V^-»Hx^^5>Wbfc(* 
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7 £m& 

3v7\ r i 




j / j-^ / r 










5 1 ± 1 


vl 


¥ J4SL 


S354C 


54 ± 4 


v2 
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*2^Mfr, T366W(Ridgwa y e>, JifB(1996)h M 1 3 itte^-III^:/^- KiHgt-g- Lfc 
C H 3 ©0 2 © =i f- 1 tStl&^y*?- Y7 7 Lfc ( g D ^^f" K 

77-7^ MxJfLasky, L. A. t Dowbenko, D.J. (1984) DNA 3:23-29 ; StFBerma 
n, P.W. h, (1985)Science 227:1490-1492) ^ffiV^5 0 filfM©?^ ^7 !) 

-ft. |l©c„3 K^>r yioiftiBtJIrtiEv^iRSro^f^ftfcioTCnSO 

i<OH 2 © ^ fcr-* fc#J»! L/c„ 7 r -v'x >f ^TV-rt^SCn 3^tp 

C H 37r- Vfj^-fv— yjy'y V— col. 1 x10 5 co3&az:^ p — PC 
R7y^>-H£J;5i^C H 3 ag^-co-fe ^yhiofifttio T«fg Lfc„ 
t©77^yhit SWftftff£fflV^:im366, 368^407^^^1-5 

AC0T7yn-^y;bSM)*S)i-J;5fl»ffc LT, Wfjl9 0%, 6 0%, 5 0 

«t^-«f»Lfc 0 n=F©^SEte*^^XL l-BLUE™M(Stratagene)£; 

#^n-y<0^i&> 1 0 6 ^b°-£ N (panning) (O 9 KSfc 9 liffiffl L 
fc 0 ^< Lt, ISy-f:/? y-tfc^r^ d — >cO#ltcO=tt°-^, fctxi 

f-*T5 /HIB?iJ5rW^Lfc„ *^}d^T<?5^n-v(4 v rcofi:BT*j3-t Kp 

*t£»S©fcfcro&^ft$fcffif±, /■<>; yt77-y«ifeftlc: ioT«S368i407 
-e«$'J£ftfCo 6rol/i57 5/tro»^tit l l annus itfc* Hfi'S 
^fr, T366S:L368A:Y407V£#ti\ 4>&< t <£> 2fi[HJ|X£tW u c„ 5fei^S*$tbfc 
^fP^v- T366W/Y407'A(Ri dgway , J. B. B. £> , ( 1 996) , ±|E) i ID — © 
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3&gi,7°7*? KpAKl 9 (Carter^, 1992) JitCa— K$^fcC H 33P^tt 

<IJMUfc„ D E A E -~fe 7TT7^FF, AB x^t^Resource S?P?h^7 
l:±oTi|tS8L;fcT366S:L368A:Y407V^gffcf3\ S D S-P AGECD^lp. 

««WSm^^7 P I^-Ki^W^{Ci;oTaiJ^L.fc^§!iC H 3, T366S : L368A 
:Y407V, T366W&U!Y407AS^©^K*(4> ^Jffl Lfc» 9 T'foo fc„ 
B. 7 r Lfc^T P ^-g£tt„ C H 3^7PWv-fflJt 

mi, mn&&jJ»;y;i>^> htt£jfe(ELisA)Ki iotSS^-TP^v-o 

^ — , p RA 1 frhX*hW££tltz 0 «&Wf-t±> XLl-BLUE™^©7r — -^5 
K*S, 10 9 pfu/ml M13K07CD#£tpT*50/i g/mlTJ/V^v' D y £ 10/t g/mlT 1 h 7 
^ y VSr^-f 525ml L Bigifi^^f-f Sfc&K&ffl U 37°C^-ife-r >" 

^-^ayLfc, ^coMa!i5a'L^il(6000g, 103K 4^1:^0^1/7 
MfcLTto 77- v 5 !*, 5m 1 CO20%(w/v) PEG, 2. 5M N a C 1 tiotitl 
US'L\£llf(12000g, 10£\ 4 < C)CD^i:±tt^blHlI|XS^ lmlCPBSl'l: 

WBS^fco pb s^o-mtDfT-- -yy&msQn i fim u 177-i/iHi 
/Kor y =>- M20/z on, TK-e+fflpt^fiUfc. c H 3©^7D^v-wff4 

it, 5 BB-tl^^h^IV^Sfi Lto-7i-l/y^T;y^ffi^f; 
*-^7fV yya.^U^-y^—' tffcgH^LfcJrt-M 1 3JKy ^ n-t;VA b 
[:£oT7 7 w -'v ! Sr|^tfc(i"5 E L I S AKio-CSOfeUto *£>KJS&li, 
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2.5M H 2 S0 4 50ml©$«!]n^£oT«UtU 492imX*WJt&$:®m^fc 0 ^<DVR% 
idagraph 3. 0. 5(Synergy Software) Srffi^fc^TBft'h— ^ffii^i oT^o©/^ 
StS*(-lH]l|X$tlfc— ^n^V-?—, T366W/T366'S : L368'A : Y407'Vil, {ft, 

co -7 r - v'-jMR Lfc— t 1 n ¥4 t- t SSttt-dsv ^TSM-f 5 „ r co 7 r - v 5 - 

L.fc— 7 1 n y-f T— li, fStf Lfc-^r P ^-f "V— , T366W/Y407' A £ 9 & lit 

£*Wfc(1.75nig/mU U ytifftMAS* (PBS) f») „ Bt-CDWt-ii, C H 3^ 
-f-v-£ 9 fc9!67MC@VHS^P^£^ LfcT366S : L368A : Y407VS^#:*jair* 

T 3 6 6W© 1 : 1 PISH, & UST366S : L368A : Y407V, 69. 4 0 C"(?tp* 

t^St-St^O^ — 75\ T3 6 eWlg*^^-?- il, T366W/T366'S : L368 
'A : Y407'V^— t^d^V-v- (AT m =-15. 0*0 £ 9 % £ 9 ^ofcg 
SttT'&So ^;ftg#»i:«T366S : L368A : Y407V£J§^{£|±, »iaot 

fSftLfc^^fr. Y4 0 7AI1, T 3 6 6 W»E^^#:c07pftS.tF#ftT' 
Ztl^tl5S. 8°CRTf65. 4°CV^mi- So CtUl, T 3 6 6 W(AT m =ll. 0°C)X 
l±Y4 0 7 A(AT m =6.6°c)* ; e^V-v'-cov^-f^^-*-£ t) t £ 5 *t 
tt^rW-f 5T366W/Y407'A*:^y-r-7-COf-^^s' hSftiMtSit^O 
< 0 7 r — v'jMR Lfc^T- n ^-f t—, T366W/T366' S : L368' A : Y407' Vii, Wife 
Lfc^7n^v-, T366W/Y407' A, ( AT m =4. 0°C) £ t) fc— SS£"Cfc 5 #\ 
L,*»U l?£SC H 3*^V^-(AT m =-11.0°C)£?) tRffitt^5» 
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K, W:-CD3/CD4-IgG©^|t : Sr^< *©ftfr£it&L7MChamow£>, (1994) , _kfB„ 
^flfi, CD4-I gGt-Utt bftLfc^-CD3««(L)irfi«©*|SJi,(- 
,fc 9 Lfc 0 ^tpWv- b <£>7lMf3\ SDS-PAGEt^ 
3r-t->'^V-if-7 i >>' b7< bD - (Ridgway, t>, (1996), JifB) i-M^T;/ nr 
-YVAffSit-ioTfMELfc, A b / I a 7* 9 y FOtttT^ ft 
-CD3S«^t)-L.fc»$2^M#:^A/fc\ T3 6 6W£ I a#7r-^-I« 
Vfc^mfa. T366S : L368A : Y407V, XUMVrVtc^M^^it. Y 4 0 7 ACOV^ 
1*ft;a>£^A^c#^A#^ h 0HX £ Hfc (0 3 )„ 

«««*#A^i gGSra^SiiMcoHL^7-v-(#-^^-7^ KJg-a-l gG 

7j\ IgGL^LHL^v-ftLm 1?£^C H 3 K^^^tflBjC&W* 
^MSlJSnfc T366S : L368A : Y407VH, ffi^f 5 7 7 - 5? 5 K© 

le^A^io^o i a^ey-^-^jfoffittft i a^-7-ofg^fttl5: 

t^fe, #'>*^^-{fc£J«*£-fr3. Y407Ai4, I 

n r \C |B« L fc 7 r - ^ -I" * 7" £5£ Lfc^X n -r - £)fM 

7-^'ftC I1 3/7fI*il^t3i:*^ 5:ir*»e>4C5 0 iMc n 3^Hfr 
it, giC H 3fl#iMl 3ift^IIIOM<0TV^-^cD^i: LT^CS 
o XLl-BlucWj; SftTV^H^ftJS^^v-C, g^C H 3ite^iMl 3jte 
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~v>mMfc£t} Ltz&T^±mn^<Dmm& : £mgf-rz>(Figiniib, j. Moi.Bioi 

.239: 68-78 (1994) )„ LT, i/^n^mfaMtiKDjjm&mimlr 5 fc* 

n ^-f -7 -ft fcflKi-f- SfcJ&K:**^^-©K^-< >-#ffi Srfl^TVVft-f 5 

nfrte, ^n^v-T-ft^ffiii-rsr t^^ftx^s hv-r>-#ffiast^i- 
^•fc>*« t> \z. m& L-tcm^fD }& < <d 3 o««s roe*srf— ^i- s fc * r. r 

a. mzmM%&#-t%tfifo<omfe ■. m^y^-fy 1 i©fitjs 

TCi^fc b— *IF v (scFV)#i*7-f :7'7 U — (VaughanC> (1996) _kf2) ii, A 
x 1 (t h — fni/^t- SECD), GCS F-R(t Htf^D^ 

-flJ#HT-Hr7°^-ECD), I g E I g EK IgE-R(tHgE 

i/t/^-tt-I), MP L (t H hpyWxfyi/t/^-fPv'y^t- 
■SECD), MusK(t HfiilttHr^-fD^y^t-lfECD)^ N 
poR(tFt/V7rVl/t^-NpoR ECD)> Rse(tH/ir^-f 
P^V^T"— if, Rse, ECD), HER3(t M/ty^-f n-yy^ft-f 
HER3/ c-erbB3 ECD), Ob-R(fc VWt^-ECD), S-tKV 

EGF(t«ff(*lMfH^)> ECDH3WJfi^K^-r^B8i--5, fc*tr 1 1 
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7* yhofc*©?^^f pwij^-^tt, ffl^-f-s^/^icia^Mfs 

i?>"X— ^£ff^"5fc*£FengfcDoolittle(1985, 1987, 1990) CDT/V=? !J 

9 ^p^^A'T?^ ^''?rffi^Ttt*Lfc(Feng,D.F. tDoolittle, R. F. (198 
5)J.Mol.Evol. 21:112-123 ; Feng, D. F. fcDoolittle, R. F. (1987) J. Mol. Evol. 25:35 
1-360 ; XOTeng, D. F. tDoolittle, R. F. (1990)Method Enzymol. 183: 375-387) „ 

£(100%lnH4) s c F vcojS*^L.-CV>5V L <gcDtfct{fe&5o M&ft, 
iybP-4/9(HER3xOb-R, HV">Jj? y ? .X^S L/c) ft, g^HER 

3 l Xft^rtb«J:©lTE-o b-R^ P-yt £.oXZn<DVj£m$:'frm-pZ> £ 

t/i^tij^^S-^ Ob-RJg-a-9^a-^ft, lXft^rfL«J:©irC-HER3 
tlft, lXft^rfLWi:«^a-^^J;oTV L SS?iJ^^it5*fflrt 

©#t#*i3-y©$:£*-t-o Miti, MP L ^ cz-y-cop^ft, lXft^ftfiU: 
Ol©MPL^ n — yt XiXZtKDV^fWfttf bthtc5 ^ n — y-^BJ^ 
l^Lfc 0 (IgE x Axl)Xft(NpoR x IgE-R) toV^T© £ 5 ^MJ^ 

x 1 (^P — VAxl. 78), R s e (^ n — yRse. 23, Rse. 04, Rse. 20, St^Rse. 15), 
I g E R (^ o — yigER. MAT2C1G11), O b-R (^ n — y 0 br. 4), MVEGF( 
? o -y V egf. 5) id^^tt^Jf o 8 v L E?iJtf>ttifc-C$> 5o BS?U 
©£*(Kabat, G.A. 6 (1991)±|H)Xft#3g©S»(Chothiat Lcsk, (1987) J. 
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Mol.Biol. 196 : 901-917) (Cft 5 fiJS^-n- CD R^S»fitBf4, Ztl^tlTBk # 

fc9g§C£\ 6&m—X*h& 0 Rse.04tobr.4»e^((SS~99%iB^J|@lRltt)(i, 
famm-SC D R s O^MSiJ© 1 ££S-efflji-r 5Rse. 20»igg((fSf£98%gE?ffl^tt) 

it, sasne-g-cDRs©^fl!i©2«st?^fts 0 mT^/mmm^mm, mm 

[c&o/c s c F v (M^i^Axl. 78)»g«t»98-99%tH^H44r^ri-56^» J; 5 

b . m tmm £ a *n*» wis t e«» ^ £ 1- a - s# jit*^ 

£>«H : ft-Ob-R/S-HER3 0 

t h U/fyVt^- (O b-R)3U4HER3/c-erbB3jtg^-£j£fe(HER 3) 
©*fflJfS^-K^-r Vlr^-a-LfcS cFv77^yHt TCtV^fc h s c Fv7r 
-^^7!)-» ^fcSlSlJ© 3 0(0 5 •} > KIC <t o T # £> ftfc (Vaughan P> (1 
996), ±fB)„ W^f yi^-fe^^ — I gGtHER3-I gG(lml PBS^IOm 
g)&, 4°C-C-Bfe, Ay^3.-7'(Nunc;Maxisorp)^M-r5fcfcl^$ffl 
Lfc 0 »SUi:7r— '^UStttt, EAT<0&jE&#V\ Vaugham(1996) , JifBlCiy 
fa*$^bfci Olcmft Lfc 0 lmg/ml<0»*T\ t MfcLfcinft, huMAb4D5-8(Car 
ter.P. ?>(1992)PNAS USA 89 : 4285-4289) X (4 t MfcLfcta-I g E (Presta, L. b( 
1993) J. Immunol. 151: 2623-2632) (4, F c Hg^7r — ^&K*1~5fc£><D&:ii 
SUXe^lr-^ftfc. iPx.T, ^*&<£>jlB'Hfc (Hawkins, R. E. (b (1992) J. Mol. Biol 
. 226: 889-896) (4, s c F v^V-^f- yut7"^- Srl^S"f Sfcfcir feffiffl L 

i^V-C, X^bTtyoxT— if, v^^— if (Carter.P. (1989) Proteins :S 
tructure, Function and Genetics 6 : 240-248) \C£.%> Vf^ "S U-fe ~7$ — I gG 

JJ-^ftU ^riX^riX, SB'Jro^l, ^2, 3 7 ?V Fffii-lOOnM, 25nM 
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X(Dynabeads, Dynal, Oslo, Norway) IrMV^iffiLfco 

fcm&ummfi&ttMm7-xit.tfiW-%h^^& s c f v el i sac±ot^ 

^y-^Lfc 0 Stli-lgtt^P-XO^SUttH:, fdtetseqtPUC^Ii 
(Vaugham£j(1996), ±fB) V "> 5 s c F v# A<£> P C R-if iM-S^BstNI};: J; 5 
mil (Marks £> (1991) ±fB) M ioT^flf Lfc 0 BstNI7^f l/h^fcty 1 

fl»6> 5<73^P — V^pcRfiU >^ tmyc seq 10^7 -< (Vaugham £> (1996) 
_kfB) ^rfflV'fccycle-sequencedusing fluorescent dideoxy chain terminat 
ors(Applied Biosystems) L/h 0 Applied Biosystems Automated 

DNA Sequencer£ffl^T#WLaoga^i£SeqEd£lfl^T##f L/C,, fT — V 

ymmiVf ftMRtf 7r-^^7 p aiR t »^--a-fc>-frfcFi gini ^ tr b 
T*>S^tictaiSti/S(Figini, M. Pj (1994) , JifB, ^©iWS#Iia») 
_kfa©7jtfc£ffl^T. 1 l»^/<eStn;-HER3^o-^t 1 8ti-Ob-R^ 

s-rsfc»wti^gffic«j;9ia^j*£Lfc(0 5) o -tcDeym, rmra&fflfitt 

^r*^-f 5 fc » fiffiffl Lfcfet-O b-R^n-y26iS-HER3^D-yi 8 cDV 
H &t*#®<£V L ffi?lJ-e&5(&ffi#!§)o (Rabat, E. A. b (1991) _kfE) 

^^#^i7^tt5o BB?iJco£« (Rabat, E. A. <b (1991)±E)Xtt#3tcoS«(Ch 
othiaiLesk, (1987) J. Mol. Biol. (1987) 196:901-917) fi, -tft-^ftTiH t ±BK 

g^OSa^Jtt, #ffiTC-0 b -R ^ v->\Ctt-fZ>£m&i-H ER 3 ?u-yt 
ttKbfc(H8S.I>^5) 0 HOi-HER3^B-yW©4oiS, llltt 
tt^JicoK-O b -R u±y°?~-t u-ytm CV L ^r*#i-5 r. t ^«aij£ftfc 0 
fxttfc* 1 8 ©S-O b -R B - y^^O 9 «Sfi-H ER3^D-y©-ot L 
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St-O b -R/Jt-H E R 3 , #Jiw««Sr^ri-5 - »^ttStfl£©«tgtt«T 
3zi&1f&i?W7 -f VffiG&G-fZ&H Ufc C H 3 © 1 At*® 2 y ^7"^ K 
#^P>CDgfC£r#il"-f 5^ n — ^rC-Ob-R^ n — V# 2 6 iffi-HE 
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r n -x'— ©ftfls^ft: <£> 8%SDS-PAGE ^/Ml, P^SKx n ~? 
5A.fny/f-7- cO}Si?200CD^,^^j-±CDMW t fT?<©^tilv / 7 HSr^Lfco ^co 
— fe > b £ # x. 5 1t * t fe o fc„ 

oi?WELi SASiriotM^ns. ob-RiS^-ii, Ob-R-Ig 

m&#^/<?Kk Ltfffttsob-RiaotEL i s Ars/-fe-r-eniiE$ti 

5„ iOb-R-I gSi^^^Sttt, 9 6-^W^D^^^-Sffl')j 

%<dv*mx ob-R-i g^(D}mmm^*i&v^<tcfrim®m®£ti 

$^5„ fe-a-fl, Jl^t;**S.t/TMB^U*^v'^— tfSK(Kirkegaard and 
Perry Laboratories, Gaithersburg, MD) <D^Ptiolt5< : -fe»^'fl;©^i?!<,(-i "9 

H^(r|alfeUfc^frT, Ob-R-IgtHER3-I g©jP?^0rl§Itt 
H^ftOb-R-I g/=lMW : WHER3-I gt'tfy 



-R-I gt^t5«\ HER 3- I g ttiL^^mt, IStt©^*^®*-^ 

5i5i-, ±.tm&Vf&ftmi.te\<\ nmz, HER3-i g i^t5^ 0 

b-R-i girttUev^tfttttt, fttt©|t*ft»lt'f-SJ;5l!:, ±B«£#*»J* 
— *\ ob-R-i g t H E R 3 - I gcoW^r^-f-snt^SI^ti. 
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*»©e«?r*-r5, HER3 tOb-R»^{;:S-a-r5> -fiiltmttK^Sr 

S-(Ob-R/HER3) -S#Mtt^#«3^iS|t*!ii, «T®j1 •? Mft L-tc 
. fc M&3?W»2 9 3 SJftflStt, fi-Ob-Rlft gt-HER3S«, 3lilJi3£ 

m?fiiz:^^-KLTV^3 0CD7°7^5 KDNAtiotiALfc. ^rfrl^ft 

i^-Ob-R/ft-HER 3 rfi#SttRfr«)E5iJSr»JlfiL.*^-e&5 5 «t 5 
(CI : 3iLfc„ P5*»fi§m, : 1 cDtfrCgALfco 12 yx gO 

Y — $;V(Dzf7?.^ FDNAI4, ^V^-e'J VB|*/U5/^AitP${Cj;or293S*BJ}& 
tpi£#^A(co-transfected) Lfc (Gorman, C. , DNA Cloning, Vol. II, D. M. Glover, e 
d.,IRL Press, Oxford, p. 143 (1985)) „ ZoUMS.. 9 jOi§31©if ^ftg] 

7M ^A(ProSep A, BioProcessing Ltd. , UK) ^mv^X'MM&Mtfofrh^^ U Z 
LTPB S^^mmih-^Ltz 0 a-K7th75Klt v>^7^ K^-g-© 

U. K-(CD3/CD4)^f*/^##fe»|Siat»»^WT©a 
^HffLfc., t M&f^l2 9 3 S»t 3offl^7X5KDNAs, ^7 
Vn^-CB3mm. tt-CD3 I gC^i, Xi±ia-CD4 I gGjM 

3 I gG<DWWtz#>K®m£tit£^X*h?>5 3 : liLt ipx. 



!4> ^##H^- : S« : 6«^3:l:3^^8:l:3Hgr*»t5Hir bfc„ h— ^/VT* 
/l^ ? A » (Gorman, C. (1985) , ±fS) J; <9 293S«tp(-*^A Ltc 0 F c 
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^■fy^^Kti-, M'MitLtz-y VT^f yA(.PxoSep A, BioProcessing Ltd. , UK) 

KyVv(Novex)-em^»»3L, Serva bluet <£ SifcfitJ; o T^mft Lfc„ 

^yM-y-(GS-670, BioRadXcioT^dr^^L, * Lt^ Kgjgife 
iiMolecular Analyst y 7 h y ^ T K <£ ot£ift L/c„ 

c H 3 f y yftiALfc^Ki^Lfc) i?*^ ^ K^ii, ^fp^ 

•^•^-^«ri«±i-5fc*tiitW^^tiT^So — 0(Ds<zf^- K, K392/D39 

T--xnyV7-JFM^±i^;Lfc 0 £bt, «SHH^;v7^ K^roW 

(*4^#v 11, v 1 2, .ftt^v 1 6). Lt, -fi^MttSf*©^ 1 t 

^/srD-7/vfv- Xli^^v/vfv- ©^j^^ft/Ht-fSo 
iP x. T . Stl!*ft ©^ftffi^flf t i o T £ jS^-^ d -t/v^-t - Irtfft it 5 

r. rtaa«Ufc«t 5 &*ffi©e«©iSRI4, #fi#Sttttft©^©lt«i:fg 
«® «©P*j"£-© Bim^ffl^-f 2> £. t JC i oTMJtvS-x n -7/^-7-©J|2 



»5riSJPl-5 0 

f£©«|g : K-Mpl/Si-HER3 0 
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yV—(Ditm. -hIB, SrffiV\ R-HE R 3 s c F v»V H t V L T 5 7 8SB£iJ£r 
, thhnyWxfyi/t7'?- 1 c-Mpll:ie^t5 2 3 scFvt'Jt 
KLfc. HOtt-HER3?ti-y©5oS, 1 XSWiOMp 1 
n~>^W^fcm— ©V L T? /8?iaM£*4f-f So 2 3CD#L-Mpl 

s c F vJ^© 7oft, S-HER3^P-y©-oi^tV L MllLfc(i5 

, _htS, 6^3I£#J$)„ -75\ v H T$y^gB^iJ», fBf^»roSt-Mp 1 tSt-H 
ER3^p-yroWi:4 0/5>t>9 o %co |^H4 i/^v^ffo, J; >9 t@2i1-5 

•ITCDijrE-M p 1 scFv, 12B5 (Genbank accession number AG048775 ; BE, 
?IJ#-^- : 2 7) igiHE R 3 s c F v ^ B-VH 6 (Genbank accession numbe 
r AG048774 ; ga^lj#-^- : 2 8)11, IH-©V L B^J&tf5!iCttfc&fc5V H K?U£ 
*ljffl-f5„ :jlf.OscFv77^yHl, MLf;6il:*tt5#^i^T 
ny^-fliri^tSSL-Mp 1 /S-HER3-fiiKFmttI gGj7Cf*^#^-f-S 
[slC<?L-cp-y7'»fr(mc:fB«Lfc)S:0?C H 3 V * J>mzft<bi?i 

&Hfli#^SL#tro|fa«£»ttSfcft{;:gftLfc <> 2o©^#fttyi?f 

«^/v7^ K^fcifc^fcLfco ^r»*ii»L«ii, 1 l^b©C 

„3f M^A/tl>5 2o©Hli:#$ALfc„ %<D I gGimt)ii. /nf-f 

D S-PAGEfC ±otM LfCo 
-fiflrSttl gG^(B s I gGJUiH:, I g GMKlC H 3 K*-f 



i 9 a F 4? W^SM^itS B s I gGtpf;: 

Mp 1 tHER3 ECDfiM«nfS7jl-lg-a--r5XftsLfcfei-Mp l/R-HE 
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R3Bs I gGfif ©1^)11, KT©I9ELISAM^tfffL/c 0 £T© 
IS?PBSlfIlrfflV\ 9 6-^^/V«(Maxisorp,Nunc)(Dfi*©^^/Ki N 
5ug/mlTHER3-I gGXIiMp 1-1 gGT'-tflL, gfcif L#:^"CO. 5% 
(w/v) B S Atiot 1 :/n y^fbbfc, ^:©*#J©#i#i;i, ^Mf£Y349C : 
T366S : L368A : Y407V/T366' W : S354'C&r^, J.o^LfcF c iR«£r^o|l© 
S-Mp 1XI1S-HER3 I g Gt- SrTSSi-Mp 1 xft-HER 3 Bslg 
Gi Vfc a A#J©£ift(l vg/mL)\% WyftHER3-I g GXtK^ M^7° 
^t*-/y-*-X7T-^ yi/a'<M^v'^ ifS-a-fr (Boehringer Mannheim)© 
1:5000*$?$: £#^23^2^1 BUI®^^ V^f 3 V U S^-e#?i 

A'lCjP*., 23°C-C$ b(C 1 t$mJ ^a^-'/s ^Lfc 0 ^/U^i^-ifffitt 

jSini^f (Kirkegaard and Perry Laboratories, Inc., Gaithersburg, MD) {C 
i o Tfg* £ ^fcil 9 {C T M B m.M K <£ o T#>ffi Lfc 0 

i^SLfcjI^ gt-Mp 1/S-HER3 Bs I gGIJ, flgllCMp 1 iHE 
R3 ECDStMW^^mtW^t-aoPBf^, |BJC< M^J»irCMf-lB]^t-*g 
^-Lfc 0 rtlll^Lt, S&©ffi-Mp 1 fcH©in-HER 3 I gGii, m^ttiM 
Kl-§H- 3 *ih,fc©*-*t-& Lfc (0 6). 

5. 

^©C^^^fril, Lewis, G. D. Cb (Lewis, G. D, h (1993) Cancer Immunol. Immu 
nother. 37:255-263, ^©££|$7$S#%^ <fc *9 ^4^5) ©*ft£ffi^T^ Lfcil 
t) , *it&Sft-ft#*lffi-ite«#tt(ADCC) h1"?>tg^^«t»i- 



5„ «K§W(ri4, «#ttTyir-r}4, 51 Cr-|SLfcSK-BR-3MHB 
L-l 0 OfI^Ma(-?rtl-?lxATCCSte#-^HTB-3Ot455O9)&03i7 3 i^^--Wa 
tLTfc btlil!) y^ttiotMtLfc. L,a»L#i&se>, Lewis 
t) , ^© U W^fi I L- 2 T-JSffiftStbJi^ofc, 
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C H 3^Sf*S354:T366WXt>*Y349C : T366S : L368A : Y407VS3:, Carter (Carter 
,P. P>(1992)PNAS USA 89 : 4285-4289) \Z £. <0 MM £ ftfc t Mtifii-H E R 2 
huMAb4D5-5©H«^(cBiJ{iiCJSALfc 0 S^x/HkbfcS.W^SF ciB«£r^ 
tj>fei^i±, HER2-iiSiJ|S^fL*Ma^, SK-BR-StCifJADCCf-ClBffil©!! 
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mm 

( 1 ) -*St9* : 

(i) tHIA:yx^>r^, ^D-^V-ryF 

(ii) $BW©£I& : -^D^^^v-^i±M^*W-r-5^S#^t4fei^© 

{iii)SE»$[ : 2 8 

(iv) ftpfi 

(A) fififf : vx*>?y;$\ 4 >3 — jtfU-^y F 

(B) X h U- h : 1 7 s -f — • -31^ • ^— £ x-f 

(C) rfr : tf> y^>i/Z3 

(D) ffl : * iJ7^-7 

(E) S : 7^ 'J*£-«@ 

(F) i3ffi#^ : 9 4 0 8 0 

(v) 3> fcTi-^-Bg)S¥RTSe^ : 

(A) ^ft^xt : 3 . 5^>t\ 1. 44Mb7D^-T^^ 

(B) 3>fi-^-: IBM PC D>^-f-7> 

(C) ^l/-TOmfA: PC-DOS/MS-DOS 

(D) V7^x7:WinPatin(yi^>r^) 

(vi) ftmUT-fi : 

(A) mil#^ : P C T/US 98/08762 

(B) &mU : 1998^4^300 

(C) : 

(vii) »m®^-^ : 

(A) tfiJM#^ : 08/850085 

(B) mm : 1997^2H5B 

(viii) ftaAtS^ : 

(A) : 3 > U — , f^7F'J- j^JV 

(B) : 3 6 , 4 8 7 
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(C) :P1099R2PCT 
(ix) fP3'a^-i/3>ii : 

(A) Mm : 650/225-2066 

(B) ?U77-vfX: 650/952-98 

< 2 ) : 1 : 

(i) m^wrnm: 

(A) la^ijcD^^ : 3 6J&SM 

(b) la^ijcDM -.mm 

(C) : -*« 

(d) hsiiny- : mmvt 
<xi) ima>mm : I^J#^ : 1 : 

CTCTTCCCGA GATGGGGGCA GGGTGCACAC CTGTGG 36 

( 2 ) jEJUS-? : 2 ©titfg : 

(i) izmattm : 

(A) ia?'J©^^ : 2 1 jfi£*f 

(B) S23?iJCD^ : )&WL 

(C) : -*» 

(d) hxuv-immvt 

(xi) I2?iJ©M : BE#J#-^ : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) la^JM : 3 ©fit $g : 

(A) iB^ijCDft^ : 2 ligStt 

(b) ib?'J©^ : mm. 

(C) t!(D& : 

(D) h#D^-:fi£#; 



-105- 



(xi) mwmm : m$m^ 3 : 

GGTCATCTCA CACCGGGATG G 21 

(2) KSWf : 4omm. : 
(i) mW&WL : 

(A) mmvMZ : 2 4i£S*f 

(b) sai©® -.mm 

(C) : 

(d) j;- : mmtk 

(xi) IB5ijOg¥ia : ffi#J#-«§- : 4 : 

CTTGGTCArA CATTCACGGG ATGG 2 4 

( 2 ) IB«-^ : 5 (Dmm : 

a) %m<D&m : 

(a) k5>jgd&«* : 3 ot&mi 

(B) IS^iJCD^ : 

(C) m<D$l : -*M 

(D) h*'OiJ- : itm^ 

(xi) : mm^ ■. 5 : 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 3 0 

(2) mm^ : Qcomm : 
(i) mmvtt®. : 

(A) PE#l©ft£ : 2 

(b) @E?ij©gy : mm 

(C) : 

(d) h^n : mmw 

(xi) EflKDSMBI : 1EW*5- : 6 : 

GCCGTCGGAA CACAGCACGG G 21 
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( 2 ) I3?'J#^ : 7 ©ftffi : 
(i) 833*1 ©Ef$E : 

(A) ia$*JCDfi£ : 3 9£fi*f 

(B) ia^lJCD^ : ftg 

(C) it©!& : 

(d) h^ny-: mmvt 
(xi) i2?u©piffl : §mm^ i ■. 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 3 9 

(2) M?m^ : 8 ©MIS : 

(i) mmv^m : 

(A) f£?ij©ft£ : 3 3i£»*f 

(B) lE^J©^ 

(C) ii©!& : 

(d) F^Dy- : mm 

(xi) (IB?iJ©!¥iffl : le^JS^ : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

(2) mm^ : 9©tt« ■. 
(i) mmottm 

(A) E^iJ©^^ : 2 li&S*T 

(b) K#j©gi : mm 

(c) llOSt : -*j|S 

(D) h#Dv- : SiBtt 
(xi) 12#J©MI : IB^JM : 9 : 

GTCGGAGTCT AGACAGGGAG G 21 

( 2 ) E*J#-f : 1 0 (Dffim : 

(i) la^j©^^ : 
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(a) mm<D&i? : 2 

(b) mm®m mm 
(o mom : 

(D) FtiUy- : giltt 

(xi) mumm ■. mmm^ ■ 1 o : 

GCCGTCGGAG CTCAGCACGG G 21 

(2) Ifi^JH^ : 1 lCDfim : 

(0 mwawm : 

(A) Efl|©£<* : 2 4ffig$*f 

(B) ia?iJ©M : $® 

(C) m©g£ : -#g| 

(D) h#P^~ : figltt 

(xi) mxomm mm^ • 1 1 : 

GGGAGGCGTG GTGCTGTAGT TGTT 2 4 

(2) 1E«^ : 1 2<Dmm : 
(i) g2*J©f$8fc : 

(A) mm<D&£ : 3 8Jg**f 

(b) mnom : 
(O mom. : 

(D) h*'D^-:jgii« 
(xi) : : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 3 8 

(2) : 1 3 (Dim: 

(i) unto^m. : 

(A) SE?'J©M^ : 8 2 1 
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(b) MOM -.mm 

(C) m<D®. : 

(D) h^Dv-:fiiW 

(xi) m&KDmm ■. mm" : 13 : 

AACGCGTACG CTCTGAAAAT GGCGGACCCG AACCGTTTTC GTGGTAAASA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTGC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 15 0 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA AACAACTACA AAACCACTCC ACCGGTGCTG GATTCTGATG 250 
GCTCCTTCTT TCTGTATTCG AAC1CTGACCG TTGACAAAAG CCGTTGGCAG 30 0 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 3 50 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 450 
CATCTATGTT CGTTTTTTCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGAAG AGATGACCAA S50 
GAACCAGGTA AGCTTGTACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 60D 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 7 00 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 750 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 6 00 
TCTCCGGGTA AATAGGGGCC C 821 

(2) lB?y#^ : 1 4fflfSffi : 

(i) mvKD&m. : 

(A) mWMZ : 5 07^1 

(b) mnom t^jm 
(d) btfav- : mmvt 
(xi) mmcDtm mm^ 1 4 : 
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Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 



Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) mm^ : i 5 comm. 
(i) mn<D^m : 

(A) tim<n&£ : 5 OTi JWi 

(b) mmm \tk;wl 
(d) h*ov»: mm 

(xi) lEFJCDM : 1E?'J#^ : 1 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys ser Gly Asn Thr Ala ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) @2?iJ#^ : 1 6 (Dtiim : 
(i) m]<DftWi : 

(A) ffi?iJ©M^ : 5 0T<;M 

(b) mmcDm -.r^jm 
(d) vtfuv- -.mm®: 

(xi) I2?|J©M : mm^f : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Aan Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 
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Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
15 40 45 

Lys Leu Thr Val Leu 
50 



(i) mnvnrn 

(a) mmcoMz : 507^1 

(b) mnom : r $ ;m 

(D) h#n5?-:B8tt; 

( X i) mmmm : ieai*^- : n : 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 

IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
50 



( 2 ) mm^ : i 8 ornrn ■ 
(i) mmvmm 

(a) is#j©fi£ : 5 OT^ym 

(b) mm<om :7^;i 
<d) h*'oy- : mmw. 

( X i) mnvmm .- nmm^ -.is-. 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 5 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 
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( 2 ) mm^ • 1 9 (Dmm 
(i) mmvmm •. 

(A) UW&Z : 507^7^ 

(b) mmm :ti;m 

(d) Ytfu i?- : fi8*K 
(xi) ia?'J©M : IB5>J#-^ : 1 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
IS 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) : 2 0 0tft# : 

(i) mnnftWL : 

(A) |2?ij£DH£ : 5 07Ui 

(b) %m<D$L :ri;m 

(D) h*Dv- : ji.tltt 

(xi) mmomm mmm^ : 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 

15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 3D 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) tii&m^ : 2 1 ®mm ■• 
(i) mm&ftn : 

(A) I2£ij©5£ : 5 07 = 
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(b) -.rum 

<D) ^ny-:iitt 

(xi) miomm : mm^ : 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) ■ 2 2 omm 

(i) BJ5U08« : 

(A) I2£!J®S£ : 5 075^1 

(b) mmnm -.rum 
(xi) mmcDmm : kais^ : 2 2 : 



Ser Asn Arg Phe Ser Gly ser Lys ser Gly Asn Thr Ala ser Leu 

15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
SO 



( 2 ) U#I#-# : 2 3 ffltif * : 
(i) ffi?'JcDf#a : 

(A) IH?iJ©S^ : 6 27^ 

(B) ®M<DW. :7^JW. 
(D) b#ni>- : fiiitf 

(xi) mmmm ■ mm^ : 2 3 
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Ala Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 
15 10 15 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
SO 55 60 

Ser Ser 
62 

(2) mmm^ : 2 4©fiNS : 

(i) : 

(A) mmcD&Z : 62?^i 

(b) mn&m : t % jm 
(d) vxua- ■. mm 
(xi) mmmm ■ m$m^- 2 4 : 

Aen Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 
15 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

50 55 60 

Ser Ser 
62 

( 2 ) mmm^ ■. 2 5 <omn ■ 
(i) mmo^m ■. 

(a) mn<D9i$ ■- 1 0 7 r ^ j m 

(b) mno)m -.y^ym 
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(D) v- : fiH*£ 

U) mnoymm mm^ •. 2 5 : 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser He 
15 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly He Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu He Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
SO 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 B5 90 

Tyr Ser Asn Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

He Lys 
107 

( 2 ) ld?(J#-t : 2 6 (Omm : 

(A) WmcDMZ : 2617^1 

(b) mmvm :7 = yi 
(d) ^py- : mm** 
(xi) m&KD&m ■■ mmm^ : 2 6 : 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg- Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
20 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
65 70 * 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
80 85 90 



Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin. Gly Asn Val Phe 

35 100 105 

Ser Cys Ser Val Met Hie Glu Ala Leu His Asn His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn lie 

125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser He Ala Thr Asn 

140 145 150 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 

155 160 165 

Pro Ser Arg Glu Glu Met Thr Lya Asn Gin Val Ser Leu Tyr C Y S 

170 115 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu 

185 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 

200 205 210 

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 

215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 

230 235 240 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser 

245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



(2) mn&^ : 2 7(5«S: 

(i) mncDmm 

(A) Bfi^JCDft? : 7 1 7 m&tt 

(b) : mm 

(C) m (OWL : 

(D) h*'P V— : ffiliiflt 
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(xi) mumm : mm^ ■ 21 ■ 

CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGGTCCGGC CCGGGGGGTC 5 0 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 100 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 200 
ATTCACCATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAA.TGA 250 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 450 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 500 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5 50 
CTAGTTTAGC CAGTGGGGCC CCATCAAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 70 0 
CCAAGCTGGA GATCAAA 717 

(2 ) mm^ ■. 2 Bnmm ■. 

(A) m#](D&£ : 7 3 2ig**f 

(b) m?wm : mm 
tc) mcom : 
(d) h*-D^ : mmvt 
(xi) mmomm ■. ■. 2 s : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 5 0 



-117- 



CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GGCTGGAGTG GGTCTCAGGT 15 0 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 2 00 
GTTCAC CATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT CTGCAAATGA 250 
ACAGACTGAG AGCTGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 35 0 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 4 00 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 4 50 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 5 00 
TCACTGGTTG GCCTGGTATC AG CAGAAGCC AGGGAAAGCC CCTAAACTCC 55 0 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 60 0 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 65 0 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 700 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 73 2 
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01-018: W-Ob-R ^^D-> obr. 1, 11, 12, 14, 15, 16, 17, 18. 19, 

2, 20, 21 , 22, 23, 24, 26, 3, 4, ZiX^ft 



H1-H11: fcv HE R 3 iKWtn-y - her3. 1, 3.10, 3,11, 3.12, 3.16, 3.18, 
3.19, 3.22, 3.3, 3.4, 3.7, ^-ft^ft 



FIG. -8 
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[#«ie#] mw&w, i s 4 #© 8 m i « 

[JlffiH] ¥it 1 l¥7i5 1 3 0 (1 9 9 9. 7. 1 3) 

ft*©f£B 

« 1 Ft* >f ^4fK 1 O^tlS^Lfiof 2 ©^ hV 4 Viifg 2 ©# 

ztvetvDtS'&vt'O'tt, (i) "TA^-r-^kK^'f^ftSfeK'^tp^y^ 

^ F©-^T&5fif^F7<-f v&t^ (i i) BUrowaEF^-rv'ft**, 
®H 1 ©felir -f vtt, m 1 ©*° y F©H l ©filT^ 4 
Sifg2©fe-£rF;><-f y», Jg2©*°y^:/:?-F©fg2©fiiTO K^vfc 

5.oig^i&0^2»m*«r^K^-r^tt*^'9, 
* fcttss#s#Mttttfr^s® i ©««^ kp« -y ^ t m 2 k> 4 > 

%^ttfr<D^?hfr-jjr-h <9 , SSI &tflS2 ©gi^^ F^ ViiSVMrM 
* 5 . J.o_kfBJg 1 K ^ -f Vtt, ±flBJB 1 Kp« 1 ©igf^ 

$ >r 2 ©e#^ f^ ^sr^tf±te» 1 ©a? irsg-g- u xuLk 

E» 2 ©^ Ft* -Y _bfaas 2 ©£££• F^ 4 2 4 >X 

itm 1 ©SiM V/4 y*1Stf±Mm 2 ©^iOi^U 
Ig: 

(i i) Risiiioia«ii«b^b#fiWJittjfi:#SriHUiKi-«it, 
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3. _kiES51 ro^y-^^K, igSg^WJKJJ^^K, XttPi*©^^"^ 

^tKDm^^-^—it kt< -r >-a\ ±iesg i xtzm 2 y Kro^ro-v 

SHil® ( i ) ©tut : 

o t 3 - K * tLfc y ^ KcD-r/V^-v— f fc K * 4 is * ir PiE £r^fi£-f 5 «H 
it; 

5. ^r-^^TV-SiRfcior, ftfi^-rs^/vf-^-'fb 

6. £«5*#ftM^J^#-t-5^A?&Sa\ 7^=y(R), 7i^T7 



7. ±9/h$V^«^*Sr*-r5»AaS^, ^yw(G), 77 = y(A), 
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xmm^>^4 y(c)Ti-±t£v\ w*3S4iE«<o*-)£ <) 

8 . mm 1 RXffH 2 ©jk y -s?^ K^^^msMt >*-&tr«!#9[ 
i ta*©^?£ 0 

9 . mm I RXffg 2 ©jK 9 F^ft-Pix, C H 3 hV-f V t I g G£?£ 

o 

i o . R^wsttK^^^aw-^fH^-e&sfflf^ i taao^-fc 

11. IS (i) fc^tefrf 5 1@£ ££-C±1B&»;8s1&£»IJI&i*3 

1 2 . *ii^enros«i-5rac ^ ■ e&ani** 1 ta*»*tfe 0 

1 3 . &&M&mimm*fis 1 ^mm. ^rs K^^ytf2 <z>e#n>r£ >- 

«r&*, aoSmi&U s «2»e«"5I$K^^v^S^(cm^5^> 
< 1 1 8 0 %©T 5 y SSBB^ijra — tfe«:Wt- 5» 1 l2«©^Jfc 

14. i MS 2 Ogi^If h7 yp>/i < 1 1 9 o %©7 5 ; i^- 

1 5. mm^Rxim2(Dmm.^} ; '? ( -fy^ / p^< tt>9 5%©r? ;mm— 

1 6. »*IIlfa*©^&!CJ;oT»it$^/-c:#S#Mtt» 



t? 

$ 1 W*m 1 O^KIt^ L log 2 ^ ^tt^ 2 

r/^K^-^feSfii^SK^vx^ (i i) %m<D*sm K^-fy^ 
l ©*t£- ^tt, 3? l ©# y ^7°^ K©» l ©£«C -f ^£"a 
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%^m*D^-mfr-jJT*h 9 , ttjll 2 cogger -f ^ttSWc* 
iSSB 2 Ft* ^|±, _k1EJS 2 ©Ig^ F^-Y ^Jg 2 ©«|n« -f >X 

ttm i omsmte 4 y%^&±.mm 2 ©^t-fi^i-s , #s#ntt}ftfr„ 
is. mm 1 ©>f y ^t"?- ft -r yxsii 2 ©^ y 

7fa«©#*#JlttfeT#o 
1 9 . ±.mm 1 3ms? 2 y *<-7=j- h'<DZweti<D-<rn&->r—{k ^ ^ 
-hiss? 1 xtis? 2 ©^ y Y<n{&i5(D-?;vi~?-ik -f xomm?-*—* 



tt$ 1 co # y ^^f" KO^^Hl! K t< -f >^P§i|2 ?rt*IoS 2 © ^ y ^7° 
^ K©-v/V^-fb Y/ 4 >fr£m%^t?m*m l 8fBiti©#S#mt4#C#:„ 
2 1. RfifcEi^iias, ^#ffiT5/K^R«lSD««2co^y-<y^F4 ] 
t» A £ ft 5 J: o x ^ £ *t 5 Mf 2 o fa»© ^fi#mt4K*„ 

22. ©gn^ kt< -r DT'fc?.i**3S 1 7 ia«©#fi#mttK*„ 
2 3 . R#fi#£fflft#/as# 1 ©e« y^>f>tm2 <r>w&nm y* 4 >- 
mmi&.xf%$2<Dmm.~*im y^4 >&m^cmm-tz>&, l^l^* 

24. i ©g^nrs W'fy^>4< t$>9 o%<DT^/mmi 

2 5. 1 2 ogf yp>/f < H9 5%©T$/@tgflM 
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2 8 . fe£mm*mf m^mm-ch 2 7 ib<c®^^« 0 

(a) fl ©g«^ K;* 4 V t -v/l^-v— ft -T ^Srlttpfg 1 ©*e y ^7* 



^IRtSri, r '-t s R^lX^2cDfi«^Ky-r^ii*/£oT*3'9 > a 

o±isn i rum 2 <d#v Kfflwnov/^-ft hv-r ±ta 

© 1 2 » jK y ^^f- F©^©-^^— ft 4 y^T'T 5 / gggx t 

», ±as» i &xm 2 -r >zwm-f?> i. o \m 1 au«» 2 ©*k y 

(i i) »i©BT3E6«-3-MbRlfct»2©BraEe(B-='-K^i»M 

% 2 ©BraaaRotn^ntt, ±ssm 1 atr» 2 -r y^^-rs £ 5 

lORjg 1 St^fl 2 ©^ y "^7"^ F©-# tffiS^ffi U Ro_hfB^ 1 ©f££ 

>ix -hia^5 1 ©fe^ f^ -f vasgEig i ©Br^e^tKfE i ©* y -^t^- f© 

ffiSfPMXttRJB 2 © t tt» 1 © *° y ^7°^ KoftHfM! tc i o T Jgjfc 

£*bS±IB»l ©^{iJjg-a-L, fio_hfa^2©^Fy^ytt, _tfBH2©S 

F^-f 2 ©^«#k tiiif; 2 ©*° y -<z/^ vofaKimxmzm 1 © 

£11 £ Iftffi 2 © *° y -^f- F©ffi51ftMB (c «t o -cj&fc £ *i 5 -tfefl 2 ©5H^ 
U ©^fft^-^ ; 

( C ) mm i xx>*s? 2 © jjf y - f t m *immmx iz°imnm * - f l t 
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t ; 

3 0. 0[$i ©jXy^r^K&a- FLT^S_kfafgl©«gL R^2co^y 



31. mmi mim 2 y f#, ^^©ftj&ssfM tr «t o rigs 
^M1-sw*il3 oiaifeo^ife. 

3 2. mmt>\ z<f>^- v^t^mmmm^*- a^ss^ai-s j; 5 

3 3. »* 1 2fcl*# 2 ©^ y Kasgtftcgffr -f vSr^ti^ft^trBt* 
IS 2 9fBife©*-)feo 

34. WSf H7-f^c H 3 K^xf v-efe5ft*il3 3Ei®m 

3 5. StflcSff K^-f ^tffc b I gG^P>©fc©-eS>58»3*:«3 3 8B«©*ffi 

o 

3 6. ( i ) {C^o-Cji#?$tl5W^2 9|H*»*-fe 

3 7. mm* (i i) (-«o-Cji^$^5if*«2 9fS«©^ffi„ 

3 8. *»lXt/»2 0BnH»B«SSV^ft«S*, U8»UI>*< £t>8 0% 

3 9. *»lRt/«2 0BnH«BaJ^«< tt9 0%©T5y|MEMIHI-tt* 
*-f5if*IS3 8fB*©*ffio 

40. r$& 1 xt>-^ 2 © Bige$ittS4>fc < 1 1> 9 5 %©r $ / m.mm-\^ 

4 1. # y -^T^ F©)®^^ <b^-r n ^/v^-#fi#Mt4ttf£©ffM£r?IJ 
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m i <om& << ^\w> i (o^Km^K^m 2 ©ig-a- -r 2 ©# 

*f[setw)W& w ( i ) ft s e> t-^tr* y 

■f^Yn-nx-h^mm^ y*4>-rt$ (id ^©t^k^v^^ 
ij?s§ 1 ©s^ ^ ^ si©* a y k©se 1 ©bum 4 

Rig 2 ©!£-£• K^^tt, ^2co^y-<7 s ^KcD«2(DS«^F^^>'Sr 
1^ loSi lXt/S 2 ©Si^K^ ^tellft SO 5 

K^y ^t"^ raiia-ww^-fls K^-f v©ffi2#Mt-<£oT-v/v5^r~fk 

3*1, £ - "C?±1Bfg 1 XfifS 2 ©*° y -^7"^ K© Wei-bro^A^-fl: 4 
_h|B^ 1 JWSR 2 ©*° y K©ffi*-©-vW^- ft -Y ^©iffiltf- 

&<£m><o^?tii>*—jj-?3b <o , as 1 2 ©ggs-srs ^sw^ 

* 19 , J.o_kfBS? 1 ©$g-g- Kp< >1i, _hf2jf§ 1 ©Si!- A 1 ©git^ 

& Yt -f yyjtm 2 o«f bT3E K * >-£la tf-hfejg 1 ©^irig^ U 
fa® 2 ©fe£- Kt« -hfSfS 2 ©*££• Kp« -f ^S! 2 ©«il^^ -f 

i±SS 1 ©M K^-f ^Sr-^tf -bias 2 ©5H^ig# U 
I© : 

; XLK 

(b) RSfl 1 &0*3? 2 <J KM(£#^#£^*A-:?^ Kte-g-Sr^-TS 

4 2 . ±mtf y k©-^^^-^^\ m^^-^-it y* a ^m^m 

-©ffiiEfBZfM K «t o -Cffiit 4 1 iS«©*-ffi„ 
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44. mmi&i$M2<DmmnmY*4>frK^icmf£&7>>K \,t^wpti<t 
h 8 o %cor 5 ; mmm-^t^-r &mMm4 i mm<o^m 0 

4 5. tmi RtfM 2 ©gfi 4 <H90%O7?; iliBM 

4 6. RmiXU ? m2C0«fi^«K^^>^>^< £ fc 9 5%»T5/ltgE^J 

^-tt?r*-r5tt*3S4 5ta«»^ 0 

47. m^mmm\>mfc&, tfi-tn//fyvt^-ECD(ob-R)/fi 

z/^-f-Pi/y^^-if (Mp 1) /Jt-t YV^zf^—^n^^-r— tfHE 
R 3 ^ *b * 5 jlW £ 3 ft*3g 1 IH*CO*)£ 0 

4 8. #L-t M/yfyi/t^-ECD(Ob-R)/fi:-t M/t^-fP 
-if(Mp D/ft-fc hHr^^-^P^y^-^-ifHER3^^^5l¥^f5 3l 

50. iS#g#Mt£feT*/$\ tfi-t F^fywt^-ECD(Ob-R)/jS 
-t huir^-fpyyJrt-fHER3Mi7L-t h hcy^xfyi/t 
^-^ni/ydrt--- £ (Mp D/trC'flihUr^^-f-ni/y-^-f-ifHER 



[#«ie#] #tf Scgs 1 8 4 *W 8 ® 1 js 

[SttJH] 3^2^ 2 2 0 (2 0 0 1. 2. 2 2) 
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sAb) it, >f yif h n^a i w yt#t©Mtlfl3J;fffe«tM*gW 

#^l- ; frffl"e&5 (F anger Crit. Rev. I mmu n o l . 12 
: 101-1 24(1 99 2)), N o 1 a n Biochem. Biophy 
s. Acta. 1040: 1~1 1 (1990) B s A b i^M"t"5ffi©^» 

itt%tz.Mz.n ! m-Z>^tjfiX^Z> 0 Zfo%Ml$L-tZ>±l£>t l C^ BsAb©-^© 

^rdfem, e^-i5l#»»ii£C&</\, B s Abcot 5-*"»T-A 

So *©£3*&WttBsAb©W:B:, ^ffifetSSrffi Lffli-fcfc(r{$ffl $ ftfc 
, H a mm erlingfb, J. Exp. Med. 1 2 8 : 1 4 6 1~1 4 7 3 ( 
1 9 6 8)(rioTia*$tlfc'>-9-drfi I g G/R7i5f>B s A b 

So 



$-^77^-7^^^^^^ (HRP) f£bWC^/\^e^\CMi~^W J a- 
#Stt^t5B s Ab t>*fcH!$5£;h/CV5o B s Ab^KI-SSU©^/^ 

Mft^^^l0«tfe5 20©145xf h-yidg-e-fS 2OC0B s 

Ab^fK^nt^5 *©B sAbttS-g^&^jgtt^r-y y 

-ttr, t 5-*i4ffi*^*i:^t-S(No 1 a n C (_h|E) £r#J8) 0 
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trbp*SHW»*ff5fc»K:ftffii-5ri:*S'Ct5(Song s i v i 1 a i h 
, CI in. Exp. I mmu nol. 79:315(1990)) o BsAbO 

z<D£otmmm®.H%®M,\z.-f&tcit>\^ b s Abo-^r-Aj^ mmm 

3 * v- Mfc3>J& if ©tfetti nJIBft-v-*- 1 3 r £ 5o r. o i 5 ft 

LT\ L e D o u s s a 1 hfe. ^33 XU^ W (t h 

ryoid) ^/^Ojfelt^Stfetiit^fflJtCB sAb^|8L,fc 0 ^COBsAbil 

, jf^wjmm (cea) ts-a-i-ST-A^-^jc^ru -^fi/yhyr? 

yiit (DPTA) tm^-t^T — ^h 5-*-(-#1-3o Le Douss 
alt, Int. J. CancerSuppl. 7:58 — 62 (1 9 9 2) J3 
XXlLe Doussalb, J. Nucl.Med. 34:1662—167 
1 (1 9 9 3) £#JS 0 S t i c k n e y feB, MMiW%«fflLTCEA 

!4, C E A/i b t;f; fc h'n df->xf /wf tMi-^y^- E D T A (EOTU 
BE) tg-g-tSB s Ab ^r|S<c-t"S 0 St ickney^ Cancer R 
es. 51:6650-6655 (1991) £r#HS 0 

t^§5, 5ft*»£tt^LT. FcyRI I I (*fcl4. 



CD 16) ic!ig-g-t-5-««F^ffi*n:^tt, ^^9/^7- (NK) 
t!)^t (LGL) SNHiatioT>rvif hn-c©JK(5ij|Ma«|KSr«E^"f5r t 
4 > if #T?«HS**BSJh-r S©tjfcft«n? S>5 i £ *s« b £ttfc 

o Segalb, Chem. I mmu nol. 47:179 (1989) $5i.Tf 
Segals # >-©£%¥#J?&* (Biologic Therapy of 
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Cancer) 2 ( 4 K DeVi ta biiB, J. B. Lippincott, 
Philadelphia(199 2h 1M„ Hfl!^ FcyRI I I bW-g-f 
&-jj<DT—J*b, HER2 U±-f?—\Cffi&'fZhO-jj<DT-J»b%li-t& 

-mmmim#&. h e r 2 stu^iiwisa-rs ipiiffc xxMumztm-r 

5tc#>\Zffl%£tlfc 0 (H s e i h-Ma <b. Cancer Research 
52:6832~6839 (1992) *3<tlAVe i n e r Cancer 
Research 5 3 : 9 4-1 0 0 (1 9 9 3))„ ~£#M'I4#L#:J4* tc 

, Tmmcx&mmzm-frrzz.bfrX'ZZa -m^mimw^ t»is 

±©CD3«^Sr«BB8»{nLSKiJ|g^-$-gr5 0 {nip 1 8 5 HER2 Sc^LfcStC 
D 3d^*5^(Ct ML^IxfcF (ab') 2 BsAbMLT, T 

khm\ her 2 i/±7>?~%mimm-zBMmfa£mmt&±fricnt>ti± 

o Shalabyt,, J. Exp. Med. 175(1): 217(1992 ) 0 Z1 

gicD3/iTLffis (moc3i) <D-m&&im#-ewLmk£tiitt£ 

ttftT!) *SAt2 i t Cio tjll^jlfe, deLe i j ib, Cl# 

SttK#:fc£tfSlttftM&»#HJ5&«*t£j , Romet-Lemonne, Fa 
n g e r jSXXPS e g a 1 I, Lienhart (1991) 2 4 9H„ WlStl-ft: 

S't4*A©A#T»ficD 3/ftcD 1 9 -mGm&fttoftm^mmteim 
fcts^x, M^mmmmwc(D±^tm^i>^tzm^^ivfc a c 1 a r k e>, r 

"aW^ttSlfrjoi t/gWf^ttlSW^lSamtj . Romet-Lemonne 
, F a n g e r $3£tfS egalS, Lienhart (1991) 24 



3 M„ B s A b ©MMKlLtBK r o e s e n Cancer I m 
munol. I mm u n o the r . 3 7 : 400-40 7(1 9 9 3)> Kro 
esen?), Br. J. Cancer 7 0 : 6 5 2-6 6 1 (1 9 94), *i 
tfWe i n e r J . I mmu n o 1 . 152:2385 (1994) t^fc 
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, (Mx.i4\ x7i^^- #MS£r, H I V?-<;Wtfcli-i'y7/i'xyf t)^ ; v 
^*if©^/v^^^Lfc^&5v^hdry7°9X-v rfyr-f-f (Tox 

oplasma gondii) & £*<Dffi£Mmz.ttVXm#}fc-f ffi 
(Fangerf, (±fE) £#J$)„ 

B s A b ro^tt, B s A b fc-h&fclds «fctf«£-e#5 =. i *HJi-C*5 fc 

K— ?gf (Millstei n*5j;tKCu el lo, N a t u r 
e 3 0 5:5 3 7-5 3 9 (1 9 8 3)) Srffiffi LTffcK£ ft/c feS^n^p 

, r©5^©ii©W> iELi/^fi!|tMtt*5S^-t-5(gli a^#M)„ 

TfrfrftTV^tfS, zKi;t3ffi#jT-£>*K £fiScfe»lR*f±'>ftV\ FilxJf, (Sm 
ith, W. b (1992) Hybridoma 4:87 — 98: doitFMa 
ssimo, Y. S. b (1997) J. I mmu nol. Methods 2 
0 1 : 5 7-6 6) f£oT, <fc <9 ±t &1(X*CDB s A b 

coa«F^M»§nTi/^„ &L#yy?* vh©{tWfciii!££?T5fcfcl;:, Br 
ennanfj. Science 229:81 (1985) i±, SltfcD#C#:£^ 
l/^tSftMmzmMLX, F (a b') 2 77^ Vh^#5*-j£?ria«-r5o 
i©J;5 475^yH4, ^^-A'W^fcffll-CfcaSfclH-MJ ?Aro 



Pglft (TNB) f|3g#:{CS^$ttSo loWFab' -TNBf 
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AbSr^fig-fSo tlbfcBsAbli, Bm%MUm\cm&\:-rZ>fc>ib<Dmfflb 

Fab' -sH77?*i/h%±mMfrbw.m\Bii&.-r?>z-t%mg,fcLtc 0 sh 

a 1 aby^ J. Exp. Med. 175:217-2 2 5 (1992) it, 
p 1 8 5™™bfg&TZ-%<DT~J*&£XfCI>3 km&rZ>-b5-jj<DT—& 
«r^rl-5^jrt Fft^tifcB s AbOF (a b') 2 ^»M^E«i-5o B 
sAb«r^1-5fc»Kl, W^fflFab' 7 F Sr^»^A»6>S'J1@fc 

T&fcSftfcB s Abli, HER 2 Hr^^-SriiSiami-S^tetsitFE^/ifc: 

&l4trP^^$-tir5r fc^-Ctfco Rodriguesb, Int. J. Cane 
ers (Suppl.) 7 : 4 5~5 0 (199 2) >{>J;fc#M„ 

tf5, n^i/>i^^-£ftfflLTj£££;h/T^.5(Kci s t e 1 ny^, 
J . I mmu nol. 1 4 8(5): 1 5 4 7-1 5 5 3 (1 9 9 2)). Fos^ 
Vv^ff&J;^ J u n ^W-^Ktftjfc-fS n-f v^v^^—- ' K^, itiS 
T-H^-l- iotftCD 3tt**3i;t/trL-r^^-C2^^-^- 2 V^zff — ( I L- 
2R) K^CDFab' a^til^^tifco ^^^V-7-c0fei:#:5rt>-^g|5-c?M7E 

fco 5&B s Abi4, -T^t'Fn-eHuT-1 0 2^BIS5r^i-SfcfelC 

o 1 linger^, PNAS (USA) 90:6444~6448 (199 



3) lCi9fB*$*l5 ^7#f-f(diabody)j SfrT«t±imi4. BsAb 
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-ickixmmo^VJJy (vj tas$tbfcSffi®Tir^K^-f y (v H ) 

£r^tf„ Sot, b»V H K^-f ^itM^ K^-f Vi4, SU© 

-r-r-coffiMi^ i5B sAb7 7 w > h&{fm-r?>±iibm\<Dijnt>-£±m j £ 

£tlX^^6a Gruberb^ J. I mmu nol. 152:5368 (199 

4) £#bs. 0 ~(Dm$mh\±. 2 5 7 5/tai©y y^-i^oT^/v^ 

*^^-tt«g©fcft^ #<«#S^jlffl^MLT(4, BsAb77^>bJ: 

^SfMfHT' (Immunoadhesins) 

&SEtt#H^ (I a) ft, fBMBHr^-*fci±^yK ( W*H^J (a 
dhesin)) ft if <Df> jfWg-g- Kt< -i y&\ M^D/!Jy©Sf K^-f > 

, j&Sftt b^St^n^y V©t yv 5 E?iJ*3«tO J £^'K^-r>' (Fc) IB^iJir* 

mm 
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ffl£-ft(G ascoignet, Proc. Natl. Acad. Sci. US 
A 84:2936 — 2940(1987)); CD 4 CDifc£-{£ (C a p o n 
Nature 337 : 5 2 5~5 3 1 (1 9 8 9) ; Tr a une c k e r 
Nature 3 3 9 : 6 8~70(1 989) ; Ze t tme i s s 1 ^ DN 
A Cell Biol. USA 9 : 3 4 7~3 5 3 (1 9 9 0) ; *3iO?B y 
rn^ Nature 344 : 667 — 670(1990)); L-tl/^fy 
ffcli*-^^l/t7"^-©M(Wa t s onf)^ J. Cell. Bio 
1. 110:2221 — 2229(1990); &£TfWa t s o n lb, Natu 
re 349:164—167(1991)); C D 4 4 (A r u f f o 

f), Ce 1 1 61 : 1303 — 13 13(1990)) ;CD2 8*5 £lKB 7 <D 
^^(L insleyt, J. Exp. Med. 173:721-730(19 
9 1)); CTLA-4©g*-g~#:(L isleyb, J. Exp. Med. 174 
:561 — 569(1991));CD2 2<n$&£fo{<5> tamenkovic^, 
Cell 66:1133 — 1144(1991)); TN F H?;7> — ©Slg-#:( 
Ashkenazi?), Proc. Natl. Acad. Sci. USA 88 
:10535-10539(1991);Lesslauerfb, Eur. J. I 
mmunol. 2 7:2 8 8 3-2 8 8 6 (1 9 9 1) ; 3oiU*P e p p e 1 h 
, J. Exp. Med. 1 74: 1483-1489(1991)) ;NPHr^ 
^-®a-n~fr(B e n n e t t J. Biol. Chem. 266:2306 
0-23067(1 99 1)) ;^>^-7iD>7 ~f9 — VMfefo (K u r s 
chnerfe. J. Biol. Chem. 267:9354-9360(199 
2)) ; 4-1 B B<Dffl&# (ChalupnyP>. PNAS (USA) 89:1 
0360 — 10364(199 2 )):&<£ V I g E Hr^^ — a (DW'aifc (R i d 
gwa y&XXfGo rman, J. Cell. Biol. S115S, 
1448(1 9 9 1)). 

mmm&fB kov * -cia« a n-o^ a %.&ttmm?<?m k » , c d 4 k 

*fi-5H I Vro|g-a-^PI±1-57 v c*cr)CD4- I gG^g##H^-^-g-^^5 0 



-143- 



-tizzy, r©^ffi##H^t±, h i v<Dm-Myim®m*ffi±Tzz t\z& 

V^T#ffl-T?&>9#5^i:^^$^rV^5„ Ashkenazit, Inter 
n. Rev. I mmu n ol. 10: 219 — 227(1993 )„ M-KiS^-EH^ 

(tnf) t%i&-rz>$imttmm7-h-£tzmm£titc 0 tnfb, a 

iLTtStfc5:t«bM^flfc(As hk e n a z i _hfS)o 
•ffitt#HTO, *fiy ^JjjcDftrt&ftff* (HEV) »»t^ft§fefe£fT5 
HLT^©;|#m^it^fT5fc*^ffl$^fc(A s h k e n a z i *b, i:fB) 0 & 

Dietschfe, J. I mm unol. Methods 162: 123 (1 

993) si, mmfti- (E—tu?^&i:x$p—tu??-» (Dmm^v^4 

ftf-*ffi<tfH? (Ab/Ia) ^r^7t>*fcSnR^e«StbT^5 0 
Bergfj, PNAS (USA) 88:4723~4727 (1991) 14, 

;£©T-Af4, SiflsftRo!U!fW^yi:»^LtCD4 title, gtflsSfll© 
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(D^±fmmt ttlZ, KCD 3S#»^&SgC^bftofc 0 CD4-I gG 

«««4TM§S®itffi(;:fc5CD 
3ldg£-f-5<, ««»tt»*5J;t/H I V^HJSSSr-H!r:-r5i:, H I vm 

cd 4 - 1 gG»^co^sr^-r5 hy-^-cDw^y y Yft^vm-tz^. 

h^T^&a Chamowb, J. Immunol. 153:4268 (199 

4) nro«^»roBi«JT-Aji, t MfcSftfcStCD 3 sefl&s.t'tf 

t hft^fcft;CD3 vlIia-otMJnS. fS2»T-AS4, IgGfflF 
c F7-fyia5gpl2 0 <D^%m 5 CD 4 »«^K^-T ><£>-g|$£0Hr 
»OCD4-I gGM#*Hft*5„ #P>ixSAb/I a ^yfi, H I V 

L) H#©^im^^fflLTgfofrLfc 0 

gtfacD^'TON'/V^— wS^^rii^^^Sr t^M*LV\ F c^frcDB s A 

t5W^!l f FW:/y K—7T?i)S(M i 1 s t e i n3o£U«Cu e 1 1 o 
.Nature 3 0 5 : 5 3 7 ~ 5 4 0 ( 1 9 8 3 ))„ 

w^'y^w^'j k— rt&^T, a (h) mn. mmma-z. 

rn^v-tiit, fc^^T-fc^riWa. Sfcfc, 6 (L) ^ 
Tft^fi$li©pof£#ffM£^-f Si tft&\\ lot, 2o©ftfr^^|[$ 
i^a-TSt, m^i^S^cDl Oi4t©»f^4C#5(Su r e s h 
, M. R. b, Methods Enzymol. 121:210~228(1 

9 8 6)), znb<DmL<t£^m<nmzmts BsAboiitfirs*, * 

LTfi^-e, tt^}4jE®T't^V^SaRgjH^^«JiC^V^5(Sm i thfo(l 
9 9 2)±|S, *5j;t>*Ma ssimot (1 9 9 7) ±1S)« 
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Iffltr^A-fSr btC£Z>^ tp^?- ft (Ridgwayfj, Protei 
nEng. 9:617-621(1996)), *5 itF*BJ*£B#^(-ia*$H5 7 
r - 4 * ~? t J: 5 trff 5 fc * i-K it $ ftT v •> 5„ £ ft 
fcC H 3 K^^^*"&^rf SfWcioT, Sfr/^S##H^-f^y y K (A 
b/i a) ©£j&i;:J;9W©r£ft5J;5^ »9 0%JWA7 P ^ 7 -«st 

M*?fML#5©T\ gftj©B s A b ©HMxa^f P>ft3„ 

(c^l<D/Ky-<7 s 5 : -Kt^2»^y-<y^Ki:coF f gco#ffiSr»^L, £>o, *S 
i-5 Bl«^^Ji#t LT ^ m^JIffiri*©^ n -r-©# nT£fi«fc« t ffiSf^ 

H©^y^f KfcJ;^ 2®*y Ka» & JBjfc $ * © £ 5 * 
y^7^K©^ft€ft}4, f l ©Sijo itfi 2 ©6i«Ji?ti^^ 

*T5 0 miai ^o*f^}4-a-w-ei oao^-5jtg-efe5(gii a) 0 ffM© 

✓v=r n -v/vf-v-trCfrco^ I ©*° y K t % 2 ©/N !) -^^f - K h ©Pfl©& 

SLlv^ffifi. K^©)e^K7«>r ^©C„3 K^-f >•©'>#< t t-SB^r-al> 0 

ZfftH -f 5 # 1 *i <£ TjefB 2 © # *° y -sy ^ K © K * -Y > tt . T ;vfT - 
ftW'fyWl^S. ?A^7-ftW'f>'it, »*L<!±. #£©Jgl©;K 
y ^yf - K t # 2 ©*X y K t ©fW©fBZfM &<£ii U *ft in i o TFjfM 

»^TP7/>f7- ©*££*!;*:£'£ 5 (01 B)„ tBZfWBii. £#^©KB(p 
rotuberance-into-cavity)©fflWWftfW$©^$; ; 5c^i^ff^L^V^^^/I^7 W 

B-C{Sjt$tb#5o rugj (protuberance) (4 S ® 1 ©jK U ^7"^ K©#ffii^S 
*i-5/h*ftr5/«IBflft, J:*)****!* (W*.tf, Ifn^^fciihy 
b7 
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*$&e>tfmMt£ ^Mi (cavity) ft, ffittc, *£%T$.;aMm*. it)/h 

&m&£ r^-±mmi>m 1 y K-sfcfifg 2 y ^y^- k©v vf 

si (75-0) ?-*~/i<z^Tz>Mmtw.&vx, mm^-^>m2<D^v 
^ 1 «jK y ^yf- k 2 »tK y f t ©w-e^^ns J; 5 ki-5 

ioTffi|g£tt3(Ell B) 0 

4#Mft7 r-7f ^7^7^f7*7 !) - (V a u g h a n, T. J 
. h (1996) Nature Biotechnology 1 4 : 3 0 9~ 

3i4, r^ti##t Lx%<D±m^wMm t Piz.m : &3ifoz>) i-s*-t-5*#i 

£J856#l©V-itfi^-fe^;* > h tSjfc-ra v„E^J:a«V L e?iJ^flEi!>-r?fe 9 
, 77? y-asw^-hy-t&^rtfi^.fcofc, h-f-mtms. 

ofctlfflW J gft?)tlfc(Va u g h a n, T. J. (b (1 9 9 6) _h|B)„ 

(Hict#l) te*stt5) ioro6®^$iJ|5gi-5ii:icj;5„ 
. rogtfr^ TIE© 1 ) *3«ttje2> Sr-^tf: 1) ffffi-CStt-SfB 1 



-147- 



K), fcfcU JRlo^U^^KfeiW* e>*5#y^y^K (4fctt, H 
co#y-<7 c f-K*5it/S2cOjKy-<7°9 : -F) ©**i*h,tt\ ftlo^y-^^K 
i:gl2co (Sfcfi, '>ft<ttlooSb4S) JKy^^Ki:coH<o#ffi^ 

cojjf y ^r/f- KtSbft5#!J ^7"^ K t «)|BI©SSftffiSfPffl*flSt-f5 ; 38 
i^2) tulBcomi cojKy^7 s f-K*5 s fc^>^< t<>loc$?)45#!)^f 

^ 2 tO/Ky Kco "5J«mtt*ii-r5r 5 y Ifga^JSr*U. ^LT^rcoJ; 

5^*a-r5sa?ijf4, ttr^y^^Kco^tL^co5cco6^i^Lr, 

it>80 %, ^4 L < }±4>& < 1 1> 9 0 %, iOfftK f±4>& < 1 1 9 5 %, 

L< tl 1 0 0 %cO|BM[^-ttcOT 5 7^Sa?iJI^-tt^* fSo - 
fiTfBcOXm^-^fc' : 

(i) mico/Ky^y^-F, ^2co*°y^^Kdoj:tj«#ai-S«ilSr^-K 

fi-tco-SP&a- K-f-5 i 5 {-tcco^^PjSH^^-C^So 
*^BJco^■fecoSlJco*M1i^c33^^-c, ^lcojKy-^^ Kco#ffitt, g?2co 

5 -T 5 ~ t K ± oT^;>7 ^ K3fir^*s» l <o# V K i II 2 cojK y -^f 1 
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lo©^4?,*y^f K 2 ©tf y K) ©M^tr^— K-t" 

©#y^:/^K&±t^2©jKy^:/^ra, »tb<ii, t m g 

SU©ffi«(-*3V^T, #ffiT'g-f -511 1 !> ±tf» 2 © 

^Sfcliffift/ftffitt^H^^ftir) Sr^tt1-5„ fgl©^y-<:/^K©# 

St*. 'M<nio©$t,42**y^f f (£fcte. n 2 ©jk y ^ff- k) 

7"^ K t #5£©|g 2 © jK y -<^^ F t ©W©ffiZfftBtfMlit £^-5 i 5 «S £ 
tiSo *©£ p&SSJ-tt, PilHifcii^PfcS^fi-?:©^*'©^ ; 

tpe^iWJISteBB-t'S : -©*£•> Sl©#y^f-K*5i^>^< tt lo©£ 
lo©^?*-f;fcf4BiHB©^*— K#frt-5 0 t&£*M&ii, ^TBv;vf7 

5 ± 5 i^^mmzm *-r art. & <t t/^r©»is±«^^^-^ n -r/v 
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SftS ; 

(b) ^2»jKy^7 p f-KSr3-K-fS^2»S^^i:L, |?2 

(c) mm<D%\ <Dmm.ioX.tiw,2(oifm i km^Mfk^mx^x^ mm^mi 

Figini?) <£>2fft (Figini, M. b (1 9 94) J.Mol. Bio 

i. 239:68-78, ^.nti^ thx^<D^m^mmw^icm.]Lt.ti?> 
) Mix, %<D£.?-temi%mj£i-z>zt&x-%z>< > mm^s 77-^7^ 
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L< »y>&< £ 9 0M;%£rjg;i6 o 



mmvmwmw 

as$*sfc»©ift^^ffbn*v^*&ti:d3^T» f c sr^w-rar^wsttst* 
^^^tbS*e-}rics*t^*^-t-isi2i-t-*)S„ Hici±, m\^m (l) 

B2A~12C„ II 2 Ate, 7r-^-f^I' — <^^-pRA2^tiat 

5„ g]2Bte, ^StLfciteT-/5^|gm$tl5C H 3^, Ml 30lfcfl I 

1 fy^tWbom&fy^tKb LT, ^^OiteT- (El l i sonf» N 
ucleic Acids Res. 1 0 : 4 0 7 1 ~ 4 0 7 9 ( 1 9 8 2 )) 7> 

p>3sm£*i3 c H 3 «i?2 omm^ot t ■kicmmcftwztiz i?^* v p >-tt^- 

•^py^H^-fSo 1^Sc£tlfcC H 3itfi^te, **fi-^/W<^9W/V^©*S^^ 
/^5fD^feWIW$ixS'<^KSr3-K-r5E?iJ(gD79s'^ La sky 
, L. A. *5=fcT>*D o w b e n k o, D. J . (1984) DNA 3:23~ 
29;Berman, P. W. h (1985) Science 227: 149 
0-1 4 9 2), dSiU^fe^fitl^yn^r-^coy^-?--^ (G e n e n a 
s e) I COH^ (G) §|5{4 (Carter, P. ?> (1 9 8 9) Protein 
s:Structure, Function and Genetics 6: 

2 4 0-2 4 8) (DTICfil^So @2CB, « £ ft 5 C H 3 jt{5^-<D£S.S 
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tC, Ka b a t f> O E u Mtf o T#^^#ltfc0 2 B © hPXttt^ 

©iB^lJj , 8I5JK, ^ 1 688~696H, NIH, Bethesda, M 
D(1991), ieo^ST3 6 6WSr/ft<, ^©J; 5 *!SSit ^©C H 3 
jte^lc*srtS*fP2Mb©fc»lC««J'fb*n5(3 6 6, 3 6 8*3 ±1*4 0 



7). 

g|3A-0 3C o El 3 AioitFEl 3 B(4, &Stt^B^(Ia) £ £ kfcfciftCAb) 

S-PAGE£t*V->M h y-^Wt:'^*Lfcgf*CD#^7-7-C&5„ ^Lfc 
7 s -* 14, 2o<D3S*Lfc»^(?> 3 P*ST*fe5o x»«, ©ALfcDNAcDifiit 
(I a : H : L) £^cL, y*f4, ±£.f&Vo# is 9 ^K-ft-t 

0411, Axl, Rse, I gER, O b - R *3 XTfV E G F ir^f-fS^tt 
«r#1-5 8fi<73^S5L#:WV L Ba?lJ<7Dtfc«T*fcSo EJlJ£» (Ka b a t b ( 
19 9 1) ±|B) (Chothia, C. Soit^L e s k, A. 

M. J . Mo 1 . Biol. (1987)196 :901~917) i^ofcSWS 

m&cDRmm<D{iLm*s ^neh,, TH*5«tt^#i-«toT^-r„ Axi. 7 8 

0 5 {4, S^$HfcKOb-R^n— ^S3±t5giHER3^P — ^©fi^*3± 
T*S£(£>lfctSrC&3„ -aiftMttlTLl*:©«^^'teffiLfcfe ! LOb-R^i3->-2 6 
*5 iU«$rCHE R 3 ^ n-y 1 8 <D V H EWo itfftil-f 5 V L |E?IJ£*1-„ 

H6 0 Mp i - 1 g Gi5±u!HER3-i g Gicn-r?>m^^^mir^tc 

fcCtVF-fyfEL I SA 0 K^L/cfeifrfi, Y349C:T366S:L3 
6 8 A : Y4 0 7 V/T 366' W : S354' C^^&^-f Z>ijiM p 1 X 
#lHER 3C0B s I g G-Cfc<9 , F cffi$£^g£^fc#/S1-5^©£iMp 1 * 
fc{4#CH ER3C0I gGtH i-'ffiffi Lfc„ 

EI7}4, St^ftffffi^iaK/rlEISffiStt (ADCC) ©WftO#^77^ 
fc3 0 ADCC (4, (S354C : T36 6W/Y 349' C:T366 
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' S : L3 6 8' A:Y407' V) *fcf±if^©F c foSl/MiT-f V 9 4 "7° 

Wct%^> bn-/MjT# (E 2 5 N Presta, L. G. b (1993) 
J. Immunol. 1 5 1:2 6 2 3-2 6 3 2) ©V^fM^ttt'Shu 

MAb4D5-5 (Carter, P. b (1 9 9 2) PNAS USA 89 
: 4 2 8 5~4 2 8 9) lC ± o Tjgfcfr £ ;h/fc Q (1 2 5 n g/m 1 ) £\ fc 

b *tif ifa. 7 1 * * i0SK-BR-3 ittt* UfcJfc 



Bl 8 H E R 3 }'*f LT£jg £ tlfcftfrO^ft £ O b - R \£M LT £jg $ *i 

o%-c&aM?r#-r5Kf*%mEi^('^-r„ sa^jisi-tt^ 9 8%~9 9%t*& 

I. £tt 

U«^2©iKy-<^K{cJ;o-CffMSti5 ^rn^v-j *^tr^fcii*T?# 
, D^T^KtfS, SI 1 co^ D ^ff- K*s£U^2 ©jKD ^7°^ K£W 

fc^fv- ^n^^-(fijx.i4\ Diet 
schf, (±SS) icioria«$ti5-Si|#^14«iS#*HT-), ^rahDv 

-(01*11*, Chamowb (±IE) tioTtaa^ttSAb/l aW7), — 
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ft 



M^P^y ^^fa*i-5H^#rFffilI»PCT/US 9 0/06 84 9f (r 
|PCT/US 9 6/0 1 5 9 8f (ZiU*&%b LT^cO^#:^^|I#^iC 

(«*.n, fp-^fdit-yyf77y) tem-t-sr tir ioT« 
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Z>?iM?fv7y>Wdn.s IgG x , IgG 2 , I gG 3 £fcfiI gG 4 ©t^-f 
7°, IgA, IgE, I g D S fcli I g b#5 r t «ST*^ 5 ^, IgG^ 
I g G 2 , I g G 3 *fc[4 I g GJMJt. LV\ 

rffit (75-0) ^-/v^Wft^j », ^<:/7-F#ffi©r 



«ffff±, 8i~5 0fiOWffl7 5;iSi «J*L<H\ D9SI~3 0fI© 
7^7*7!)-!*, Wfctf, Vaughant (1996) (_h|B) iC <t *) IBfc $ ft 
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8 0 %, U * b< Hy>&< tt90 %, iOffSK fi4>&< ir % 9 5 %, gfc 



ffit5:i«u^ 092.fi, ifcJIi!g-£cDR«*©ftiiii. IH?iJ£» (k 

a b a t h (19 9 1) ±fE) (Ch o t h i a&it/L e s k 

(1987) J . Mo 1 . Biol. 196:901-917) l^ffiottef 

^K«©miKd8V^ri 0 0%wS?OIHI-ttB:, «*S|HI— C*5i i Sr«*i"5 
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; ^(vi/^ y yAm ; -fy->3 y yBM ; v^a. y y ; PflS)»*/i^e ^ 
; -ft/v'sY^i/ ; jtfrffc/Jvw&y- ; V/v-ft-dy ; ®v I I I CH^, % I XH^- 

ilb hr>y ^Sfci4ffl«M^7^5 7-y^ffittftH^ (t-PA) ft if 0^9 
* 5 y-^V^ttfkHT- ; #i"<w ; h pyify ; igiiuScgHT- ; ]g»g*EH 

ajSi.TfMStt&ffiS^f— 0 ; iy^7r y-?— £ ; RANT E S ( r e gu 
lated on activation normally T — cell 
expressed and secreted);th^?^ , n ~7 7 — 
>/^I(MI P-l-a) ; t hiL^T^5 Vfr ; 
y-PIS^K : I/y^WAiK ; U7^-»B| ; ~fn Vy**yy ■ 



mW^/^ym^-f^h' ; 0 - 7 ^-^JC ; DNa 

s e ;-fytt"y;7^ft*y ; ik^rtAlEISifl^iH^- ( V E G F ) ; > 

r-f^D; U i»vfH? ; fEb^g^tHT-tBDNF), ~^-p Fn7-fy 
-3, -a-B hn7^y-4 1 =a-P f-P7-{ >- 5 tfctt^a-P Fd7 
(NT-3, NT-4, NT- 5*fc(4NT- 6), fcS^liNGF-jS 
ftif©#Sii?tH^ft^O#S**H^ ; JMvKSJBtWIH^ (PDGF) ; a 
FGFSm FGFftifOlg^t^JJSJiJtia^ ; .hftJfWtH^ (EGF) ;T 
GF-0 1, TGF-02, TGF-^3, TG F - 3 4 *fcfiT G F - 0 5 % 
-^■tpTGF-ajoit^TGF-^ftifCO y^if 5tH^(T G F) ; 

4 ]) >mmmm?- i & * tw y ymmmm^-- 1 kigf-i 

3o±U*I GF- I I) ; d e s (1-3) - I G F - I OS I G F - I ) , 4 >i/ 
^y yffimMSTffi'frPyit'M. : CD-3, CD-4, CD- 8*3 iOTD- 
1 9f£F<DCD?yy<?K ; 31 y yn*Vxfy ; #f§a|B^- ; «f A/ 
; #»tl^^y-/^K(BMP) ^y^iny-c, ^y^^joy- 
0*5j;TM>"# — 7^n>--y ftifOl' V^ — 7 in V ; n - -fij^S^- (C 

5 F) M-CSF, GM-C S F*5j;t>*G-C S F ; ^ V^ — P-f 
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(I L) m, Miit IL-y^IL-10 ; X— Jr^i/ Kv^ A ? 
-if ; T«H?;/^- ; ^ffiM ^ W^ff ; JKSfiKiHT ; mx.fi, AIDS 

- ; T KW/y ; H»^/^if ; 8tfl£ ; *S .ttfiifB©^ V ^ff- F©Vvf ft** 

r^ico^y^^Kj (4, fS2co#y^:/^F£i^L#£tt«cD^y^;/ 
^Ft?&3„ fglo^y^/^F&iU^cD^y^/^Fi*. (TIB 

;^^fc!4l#*^4F^vh *fc^C H 2, C H l*sJ:tfC L K;*>ri'*-£t? 



C„3 hV-f ^ft^OfiHf K^>f fftlcD^y-^f KcOlfLffiSr^f 

y -^yf - K, 'J ^7°^ K©«r& \?*4>kk t>fctn*©j£1lf F^y^ff 

:/^F(#i^ BiJOHry^-^y^f- H\ 

-fc:/^- (IL-8R) tiiWyf^P^ffWv- LFA- 

iSfcttGPi i i b/i i i a ) fc^v-fcju^M-s^y^^F), y# 

^K^y-<^f-K(«Xtt\ #gif«HT-(NGF), s 3 -nhP7^y-3 ( 
NT- 3) *5it?1i65Kffg**HT (BDNF) -Arakawa^, J. B 
iol. Chem. 2 6 9 ( 4 5 ): 2 7 8 3 3 ~ 2 7 8 3 9 ( 1 9 9 4 ) *5 it) 5 
Radz i e j ewsk i f>, Biochem. 3 2(4 8) : 1 3 5 0 (199 

3) #Mh *3iU 5 ifC*»^K7<^^^y-<^ F 5>T#x-f(d i 

abody)) 0 »*LV^l©jKy^7 B ^K!l, M^o7''J y©Sf F/Y> 
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T^5 0 

SfcttM^ffiffiK^-f^), *fc(4C n 2 K^'fV, C„l K^-O 
j8it/C L K^-f V*-^trfftfl:oS*K^W^ (*fcHu ftifo^fe 

*<5 bv-r>-^tfit^T-t5 0 a#, ^2cojKy-<7 B ^Fi^ staffs* 



y-8l/t/?- (IL-8R) SW^r^D^TB^^ («*.tf* 
L FA— I SfcliGP I I I b/I I I a) t ^-f^-£7lM-r5# V K 
), y tf^Ktfy^r/^K^JxJf, WM*g3*H^(NGFh =a-nFc7^y 
-3 (NT- 3) fc±I*J3BS3fS#&3Hiia^ (BDNF) -Arakawab, 
J. Biol. Chem. 2 6 9(4 5) : 2 7 8 3 3-2 7 8 3 9 (1 9 9 4) 
^it/R adziejewskib, Biochem. 32(48): 1 3 5 0 ( 
1 9 9 3)), :teJ:tJ^tt®^£K;<^v#y^:/^K(«a.tf, PTX?*). » 
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matt, m(-j;oTs«*5j;^e«©pofc*fjfM^# 

t MtfitfMSitfPR I MAT I ZED™Sffl *5j;tK^.g##B^- 
tf^£;ftS„ rjifr^y^VV-hj fCte, Fv, Fv\ Fab, Fab' 
IFF (ab') 2 ©77^ V h^^tl/So 



*svvc, i: bitmmt, s^#©ffitttt*sffl« (cd r) tcftjfc-rsa*^, 
t£¥<DWt vm (Y-r-mt) ©cDR(c**-t-5^*(-£oTB^*x.e>^T 

V©Fv#m^.#jgffi^ (FR) jg2£{4, »J6i-5*t hSMfitCioTItt 

tc i4#jW.^#jgia?ij©v^-f nt*svT t> mm ^*sr#tp- 1 

5 0 r.«J«t 5'te3fe3Ef±, trLf*©lg^?r^bT*^(ci-Sfc*lctT^5„ -« 
£T£"£tr„ *©J; 5^"5IXF^-f >-{C*5Vr, CDR^*co^TXttHK«I(C 

^'y^©S^a (Fc) ©^*< tfc-SPSr^tf. t MUnfrii, Kf*©fiiJ®S 
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3m<DffiW.-?~?%? (macaque) ^V^^ft 5 t {Z X o 
xm£.£tl%tfiikfabffim£n%PR I MAT I ZED™gt#£r^tp 0 

r^fi^MttK^J fit, tfc2o©SftSetBt*f-fSHS##Stt i Sr* 

#llx.fi, RFcyR 1/JiCD 15, Sp 1 8 5 HER2 /F c y R I I I (CD 1 
6), #ECD 3/Ji^|4BWa(l D 1 0) , JiCD3/K;p 1 8 5 HER2 , JrCCD 
3/JIP9 7, ffiCD S/gi'MW^^ SCD3/KOVCAR-3, ftCD 
3/L-D1 (fetigli^^), trCCDa/^^-Vafl&flJ^^^r^P^ 
gtEGF UrT 0 * — /#lCD3, £f[CD 3/ffiCAMA 1 , #[C D 3 /gtC D 1 
9, SCD3/MoV18, fKftmmifcttMm?ft? (NCAM) /£tlCD3, 
St* 



m&&#l/'<?9. (FBP) /SCD3, tt^#^W-^M»#Llifi (AMOC 
-3 1) /irCCD-3 jMaStrEJS^Hftfce^l-ST-Ai, *Hf irJig-g-rs 
T-At?rW1-5B s Ab, Mx.fi, fc-V-XVy/tfil d-1, |nCD2 
f-jKyv, gtCD7/St^lJ^, SCD3 8/Wyy v tiLCEA/Ky ~> 
^A§|, St^^^-^cnnv-a (INF-o) /tt^^i) K-v^fV^ 

pK7y^l:*ft5BsAb, MxJi, taCD3 0/K7**y*^77^-f 

^©SmSrttiW-S) ft if ; 7 ^ 7' y y »] t LTf ifl 1 5 r t 5 B s 

Ab, w^^y y/mm.-fy^%/-y>^mmi-{t P a), s 

7^^y ^/S^n d r7"---lfM^7^5y--7'>ft14'fl:HT- (uPA) * if ; Jffi 
Jia^ffiU"fe7 p ^-^*fLT^S*^«:«6<Jft-r5fc»cDB s Ab, Mx.fi, ft 
fi«Sy^>v^fC (LDL) /fiFcV-feT"^ (0iJx.fi, FcyRI, F 
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c y R I ItfcBFcyRI I I ) ft E \ ^tt«.#<73^(CdoV^T-f$ffl £tlZ> 
BsAK Mx.ii\ jjiCD S/jTtW^/^^^-f/^ (HS V), #CT&ffiH? 
7°^—: C D 3 M-aW-Z^-i y JrF c y R/fetH I Vft if ; -f Vfcf 
bnSfc^ytr^T'JffiBSrfta-rSfcJtxDB s Ab, #lx.if, SCEA/ISE 
OTUBE, ftCE A/SD P T A, j/Cp 1 8 5 IIER VSt^ ^ >" ; Wf-X/T 
i?zLS<yhtl,X<DB sAb(F anger^, (JitS) &»M) ; *3it/^®ffflJI 
iLTOBsAb, #|x.}£, fi^t^IgG^iPfy, ft*-^7fV-7 

i/a^/v^i/y— if (hrp) /tfOlsjv^y^ Siy-^ h^^^v/Stf-^^^ 

V^P, JtHRP/JrCF I TC, SC E A/ tji /3 h v^-if (No 1 a 

UfB) *r#H8) fcif. Hfi^ffiKfrwWlCtt, KCD3/JiCD4/S 
CD 3 7, £tCD3/#LCD5/$ri;CD3 7 *5 iti^C D 3 /#CC D 8 /#CC D 
3 7 ff^-^tl&o 



js##^smho (-ttifrh, mnx>hz>\) mmn^mm^^z 

gG 2 , I gG 3 fcL<l±I gG^t^^y, I gA, IgE, I gDSfctt 
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TK-Y^v-joitwSii^iH^ w-feT"^— 7-^-77 5 y — cd^w^- , tab 

, BI&f&tf&MSSWO 8 9/0 2 9 2 2*(1 9 8 9^4^ 6 

M), Kffl^fFEP 3 1 4, 3 1 7 (1 9 8 9^5^3 0^) *5 itWfcBflrtf 
05, 1 1 6, 9 6 4^ (1 9 9 2^5^ 2 P^f?) (^^frTV^J; 



# HT-OMCli^ CD 4 - I g G/TNF UrT*^ 1 g G*3 XXfCD 4 - I 

gG/L-t^fy-IgG^SM. 

H?:/*- (LHRNL-tl/^fy) »y>v<fin^-a-^t, CD40HIV 

) #l#cd/>& < t l oco^ ^Sr^Nr^fO^Sr^tfo W*«JfcA b / 
Ia^yi^ Berg?) (±ffi) *J <fcl>*C h a m o w i-i-oTtSfc 
£^Tl^5-a#MttCD 4 - I g 7T*&5o 

r#Bj m2cojKy-</f-F«#srt(c*5v^Tio*fci4iSic» mm 
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^KK*sjt* r^/mmm ($>svn±, ^Mtmm. nadh, tr^f- 

SfcitNGF, NT-3j3<tO ? BDNF^t*C02o£J,±©y jfVF© 
V©C H 3 >-£^tf„ 

ota-F$HS7 5/'l|jSS 1 *3i^ll^#fFffi^PCT/US 9 6/0 1 
5 9 8-^- LT^©£ftriM=93iW» I f 1 £St&3:ft5) ©$1 i^lJfE 



v^, ;tvV=f->\ //M'jy, *^eiry>\ SiO'E 1 1 ma nib, M e t h 
. Enzym. 202:301-336 (1991) }£|ESt $ tlZ> 7 $ / ItSlS 

©<£ 5&75 7^aSSr^fi^?)fc*(C, N o r e n Science 24 
4:1 8 2 (1 9 8 9) 3$£TfE 1 L ma n h (_k!E) ©^MfffltSit^ 
t?#5 0 ffi^(£|H*t-St, £©*ffi«, ^IfffiT^/filT'tT'kyt 
-tRNASrft^CffittftL, ^©ie, -r>-t>nT'RNA©te^*3iI>*aiR 
Srfi 1 5 ' i &-£tp 0 *»H©*«feKtt, '>*< i fc 1o©5g©T 5 

m-r s^t^^ix^ 2o^±©5£©^*srBife-r5r t^r-ts,, asm 
, ig i © ?K y k* fc (if? 2 ©*° y K©#ffi \a$ ii ©?as^ 
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ir?rsft-r5„ #ABISil, »*L<«, mit&fcteM-otcVx/v? 4 K*S£-© 
D 



NA£SlST-Wfc&^t"5/c*<DSt#f{i, Mutagenesis:a Pra 
ctical Approach, M. J.McPherso nfl, I R L P 
r e s s , Oxford, UK (19 9 1) \Z.WM£flX$o *) , 

mmmmmmm, b&M t n%m&i.xftf 9 (pcr) g 
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mxir&i ^i:^r^5„ lot, riSA$ti5j Pfcg, mm. *fci4 

ISfcfi, Ponders *5 iT>*R ichards, J.Mol. Biol. 193 
: 7 7 5 — 7 9 1 (1 9 8 7) tvCVSo 

1) D-!J-ffiiaotl^n5J;?t9 5ll%^M5i5C, AW* 
L<J19 9£*%£®x.3i;^ *>5Wi (2) * fc°~^# y^SB^J^S 

^^Sfflt+^'iS©;, fcSWi (3) ^■vv—t/A-Sfcfe, *fcii»*L< 
teli§fe&£ffiffl LT, j1tc*#T4 ± mmji.^T'e^ SDS-PAGEia 
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- KiM&^$tta©fcj8SKftDNAB?!lfc^5. SS*%(-«^SiJ«iHM 

lit*. :/p*-*-, ^stjstT^u-^-EM, y^y-A^ 
iSS^^ri^jo MA.fi, ^i^Ba^fcfi^y-^-t-Hi-SDNAfi, d 

-a-, jKy^^KoDNAf^tg^f-a^s^-cv^ = yu^-^-^t^^ 
f-ii^ftrv^j f±, *S£ftT^5DNA&?iJ;as*MLT^5r££, -t L- 

o 

I I. ^7" P T/Pf-?- COff M 



1. WISff»©ilM 
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-c£5„ mmi^. ^Amm^xm\^^ts:\mmx'h?>m^n, no r e n 

fcS*H*) *°y^f FdmRNA^tU ^(DmRNA 

«\ Sf**fcS1^2 011-8 O^ScD^y =fj?^ w^-f- K&i?) Sr^T*? 
5 ft S„ IRJlit^n-^iS c DNA?-f ^5 !)-4fctty/ 
J^y^-fy y — ny^fi, Sambrook^ Molecular 

C 1 on i ng : A Laboratory Manual (New Yor 
k : Co 1 d Spring Harbor Laboratory Pres 
s, 1 9 8 9) (Dm I 0*~#1 2*{ifaic$tv5tI*P^/ t e^|II^ffifflLTtf 5 

(1) wwmm. 
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sm<o&m\z.m- ^n— t^mmt^ -mat, m^xur^^^y 

Y<d&T (s c) a*f*fc(4ffiErt (i P ) mtfr^mWiro^tlzi.^rmm 

^;V^;ur;Vrfc F, Ma^^t, SOCl 21 £ fc(4R 1 N = C =N R (fcfc 
W}%)\% 7P^y r-^^Tv^^V r- tp©3 Y(D^J](D^(D 1 / 5~ 

0 ay^^nitft, ^v/^K(oi^frtLT, mm^mmmmx'im-r 

^ ^rvi^cft;^ Ko h 1 e r&it^M ilstein, Nature 



256:495 (197 5) ICiotDfttEi^fcW K— 
LT*KW(-^-*K#:*ffld^#f 3 ti?)?5\ *fcf*, ijfl&XlDNAffi (Cab 
illy£>, #B#ffr"SS4, 8 1 6, 5 6 7-1!-) KioTffcS-t-SrtaS-etS 
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, /N^7"y K— ^WSSr#5 (Coding. Monoclonal Anti 
bodies:Principles and Practice, 59 IC — 1 
0 3l(Ac a d em i c Press, 1 9 8 6))„ Z. 5 \C L,XMWt£tV 

*^*!J2t?i';l'h7y^7i7-f (HGPRTtfciJHPRT) ^MLt^ 

si§£\ ^-f^'y K-vc^figin^ mmm^n, HGPRT^aasrotw 

?lHI&l*fi, ^^'O'xb- -vifteflatft-Cfot), Sa 1 k I n s t i t 
ute Cell Distribution Center (San Die 
go, Cal i fornia, USA) ^ A#«jfE&MO P C- 2 l*5iO«M 
PC-1 1 CD-x"7^ffi«^^SI*$tl5 5 J-O— rjM&t*, /^fftAmei i 
can Type Culture Collection (Rockvill 
e, Maryland. USA) frbX^*tW£ S P - 2 jftW&ft if'T'fe 3„ t h 

<D*:/?v~- ^-^Ji#:roS^MbTlB*^tl,TV^(Ko z b o r , J. Im 
mu n o 1 . , 133:3001(1984); ^ilFB rodeurb, Mon 



clonal Antibody Production Technique 
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s and Applications, 51 H~ 63 K, Marcel De 
kkar, Inc., New York, 198 7) c t V^/ ? n — f/VtfifciD 
S^&WfcML-Tte, Boernerb, J. Immunol., 147 (1) 
86 :~9 5 (1991) 3o i'C^HKWfF^HifWO 9 1/1 7 7 6 9f (19 
9 1^11^28 BAffl) h^fc»m o K-^#HIS^^*^5±t««« 

uttit, M»iaot, fcsv^ttacaw&ffiTy*^ (ria) ■&it\-mmf& 

^%m®MTv^4 (EL ISA) t£if(D4^ifhn^Ty±^KX^Xm& 
£^3„ *e;?V~--r/U$ift(Dm&M%}mZ, Mz-tt, MunsontJWPo 
1 1 andW^^-^yft-FM (Ana 1. Biochem. 107:22 

o(i9 8o)) jcto-cautl-a 5. sfa<o«FMtt. ilfP'li&iUv"' 

i t 5„ G o d i n g , Monoclonal Antibodies : 

Principles and Practice, 59 H~ 1 0 4l(Ac a 
demic Press, 1986 ) 0 r <D gfti^ig^Jg^fgJ&i-ii, PRS 
, ^/V^y =i3fe^-^Vvigjt*fc(4RPM 1-16 4 Oiftt^mSo $ 

fesv^i, ^Sfbtfcttic, rtHttcoifeg^ny-y y^Mtsri/i<, 
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KJSSrS-^-Lfcirti^^-rSo 0i|x.ti, Jakobovitsf), Pro 
c. Natl. Acad. Sci. USA, 90 : 25 5 1~2 5 5 (1993 
) ; JakoboYits?), Nature 3 6 2: 2 5 5-2 5 8 (1 9 9 
3) jFishwi Id, D. M. h (1996) Nat. Biotech 1 
4 : 845-851 ; ^Sir/Me ndez, M. J. h (1997) Nat. G 
enetics 1 5 : 1 4 6-1 5 6 £r#J$„ 

rtyt, Nature, 348:522-554 (1990) SrfE«£;tx5& 

r. i ^"C^ 5„ Clackson£>, Nature, 352:624 — 628 ( 
19 9 1) joit^Ma r k s ib, J. Mo 1 . Biol., 222:581 — 5 
9 7 (1 9 9 1) He, ^rft^rft, yy-VyAy'yV—^m^^V^fcte 

■?7y~-%mm-f&ti$><Djjmbi,x, m^wyy y^Wa r k?>, Bio 

/Technol. 10:779-783(1992)), ftktWla ytf?- h rj 
T/^^it^-fyt^'fflmx.tiSftV^Ptt (riMtSH) cot r-#Cft©jS3l 
£rfEft"t"'5 (Waterhouses(b, Nuc. Acids. Res. 2 1: 
2 2 6 5-2 2 6 6(1 9 9 3) ;Gr i f f i ths, A. D. k (1994) 
EMBO J. 1 3 : 3 2 4 5-3 2 6 0 ; *3iD«Va u g h a n h (1 9 9 6 
) ±ia) 0 t^oT, rftfecoKfite, *mWiz£<9^i£iv? > \*/ tv—T;v\ 

$rcfr (#(-, t hftfr) ©^m^BB-ra, %*<o*y^n— j-^^^f/!) k 
^ k t" p - 5 - 1 m j: o r) #& \cjm * *u * b rsa^j&s 5 ft 5 
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T?&5 0 DNA#- &%M£flZ> t, ^CDDNAte, ^gf/^^-fti-BBB-fS 
^t/JS-Ct, #CV^, tMOSHIfi, ft-<=-^A^^-M (CHO) 

? u-^frfflfcn&mB&'ftlbthZ), DNAti;£/c, ^Jxtf, ffi^&^^HB 

irlCio-CgfcSf 5 " 5. Morrison^, Proc. Nat. A 

cad. Sci. 81:6851(1984), 5(-LT, *HJffl#^©K 

tS&!Sk<?>T5.;mgl£&G-rZo t Mbfi, *KWti(±. w i n t e r*S±tf# 
mW^b<Djjm (Jones b, Nature 321 : 522~525(1 
9 8 6);Riechmann?i, Nature 332:323~327(19 
88);VerhoeyenP), Science 239:1534~1536( 
1 9 8 8)) irftoT, S#SroCDR4fc«CDRgfl?lJ^t hia#:C0*t)SIH^J 
iricioTlf 5:tz) 5 t'§5 0 ffioT, ft Htj in* 

it, *pt7*St#:-eS)«3(Ca billy, ±|B), SSCttfcttSe^t 

ivtvs. m\ ASIWKtt, t MfcStttttu ^<o4>ocDRas, *5J;TA 
S8- ! &b<vKo!6»oF Rasas, S#acoif[#waffi-t-5SMi(crfl*-t-5aSic 
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cofei^tt^jg^^tiSo 3&fc5JBlBtcovvCtt:, HIS#fF^§SISwo 9 2/ 
2265 3-8- (1 9 9 2^12^23 B^rM) 
(i i) &ggft#H^i!®! 

z.mmmmiz-£ormm£tir^% 0 mm, *n#ifig4, 745, 055^- 

; BW+I#BtB 256, 6 5 4^;Faulknerfc 1 Nature 298: 
2 8 6 (1 9 8 2); ©C#[#frl? 1 2 0, 6 9 4 ^:lWN#frf§ 1 2 5, 0 2 3 
■f- ; Mo r r i s o n, J. Immun. 1 2 3:7 9 3 (1 9 7 9); 
KoehlerE)> Proc. Natl. Acad. Sci. USA 
77:2197 (1 9 8 0} ; Ra s o f), Cancer Res. 41:20 
73 (1981);Morrisonfj, Ann. Rev. Immunol 
.2:239 (1984);Morrison, Science 229:1 
202 (1 9 8 5);Morrisont>, Proc. Natl. Acad. 

Sci. USA 81:6851 (1984); gWti#fr|? 2 5 5, 6 9 
4-f ; ftWWfF«2 6 6, 6 6 3f ; » ZXMKMfPAWlfIS 8 8 / 0 3 5 5 9f 

,4 4 4, 8 7 8^:|SfiM$tT^M#8 8/0 3 5 6 5^ ; & i.xmjW&VfM 6 
8, 7 6 3-8, ftfelWC, *nbT?5lffi*n-CV^S##XlRt#fl8 0 

I(Ga s c o i gn e Proc. Natl. Acad. Sci. 
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USA 8 4:2 9 3 6-2 9 4 0 ( 1 9 8 7 )) ; C D 4 t <D^9 V/<9 W 



(Ca ponfj, Nature 3 3 7:5 2 5-5 3 1 (1 9 8 9);Tra 
uneckerfe, Nature 3 3 9 : 6 8-70(1 9 8 9) ; Ze t tm 
e i s s 1 6, DNA Cell Biol. USA 9:3 4 7-3 5 3 ( 
1 9 9 0); JSilfBymb, Nature 344:667-670 (199 
0)) ; L— 5 1/7^-79— ) (Wa t s 

onf), J. Ce 1 1 Biol. 110:2221-2229 (1990); 
$5 J; 1AV a t s o n ib N Nature 3 4 9:1 6 4-1 6 7 (1 9 9 1)) 
; CD 4 4 h <DWa 9 > -friz's. (Aruffo^ Cell 6 1:1 3 0 3- 

1 3 1 3 (1 9 9 0)) ; CD2 8 tB 7 t ff( L i n s 1 e y h 
, J. Exp. Med. 1 7 3:7 2 1 -7 3 0 (1 9 9 1));CTLA 
-4 tCOBJ-n-^^^^S (Linsleyb, J . Exp. Med. 174 
: 561-569 (1991));CD22 b<DM&9 Sf(S t a m e n k 
ovict, Cel 1 66 : 1 1 3 3- 1 1 4 4 (1 9 9 1)) ; TNF 
9—b<Dffl&9>s<9'M:(.A shkenazif>, Proc. Natl. A 
cad. Scl. USA 8 8:1 0 5 3 5 - 1 0 5 3 9 (1 9 9 1);L 
esslauerfb, Eur. J. Immunol. 2 7:2883— 

2 8 8 6 (l991);j3£t>'Pepple?), J. Exp. Med. 1 
74:1483-1489 (1991)); *3«fctf I g E h<£>M-a 
9>/<9K (RidgwaytGorman, J. Cell Biol. V 
o 1 . 115, Abstract No. 1448 (1991)) ftif^fc 

y (Mx.H nry^-olBia^K^-r y(ECD)) «r, M^o^yvilo 
ycosm K^-c ^ia?ij©N*«9*3- K-r?.«K»c*ffi('iji^$iir?>^, n* 
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$f^LV^*t8«('*3V^T, M^n^yyG, (IgGj) OFc K^-fv© 
iB^$*5rtt>-5riB-eS)5o L*»U J;9»*U<H:, flsSWte I g G Fc 

^m&-r?>^<4 ^mmmiL ctafe*,, s#i<»£m«*»*#j»as£ 1 1 4 

fill© (a) fci/^Jge, joi^C H 2 fcC H 3*»&fcS«Kfc:, 4fcH\ (b) 
C H 1, fc^S?, C H 2, *3j;t/C H 3 K^-f ^^ill^^-tirSo B;^* Soffit ft 

fcIMiLt#4t5„ I gA^n/!)yi, «£oTii I gG^p/P 
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(a) AC L -AC L ; 

(b) A(V[A(^,AC L -AC H ,AC L -V H C H , * fc fiV^-ACy ; 

(c) AC L -AC H - [AC L -AC H , AC L -V H C H , V l C l -ACh, * tc 



(d) AC L -V H C H -[AC H , */ciiAC L -V H C H> ^fcfiVLC^-ACu] ; 

(e) V L C L -AC H -[AC L -V H C H , ^fcm^-AC^ ; *5itF 

(f) [A-Y] n -[V L C L -V H C H ] 2 ; 

ntt, 1 ±5 fc^f V^SE*T-S)9 ; 
ic, ^A-7>f Piig^fc^^ jitv^iv\ Ld»U i»J:5&Ky-f y^te^ 

H 2 W-fyo^ *fc}iC H 2 tC H 3 K^^ycoMcD3' *Si-##H^© 
E#l$riK#$-8:5o Hoogenboom^ Mol. I mm 

unol. 28:1027-1037 (1991) \Z £oT$g^$*VTV^5 0 

asgE^wy >-<o«##s, ttmmi— yiii-g-^y^f Ft 
t&5 5o i«r#ro#3\ M^'n7'yyM^3-Ft5DNA^ ftM&^ii 
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tt\ 1 9 8 9¥3i? 2 8 B&M»*B4#?i : iS4, 8 1 6, 5 6 7 ^Bfl^ftT 



y>-©IH^Jii, I gGM^n^!Jyli«aK^^yC6*t5o fc 
Sttsfgmno^Tfi, fc h I gG.fcitM gG 3 M^D/D >-©SHM^W* 
LV\ I gG^tffitar HJtLfc;/^-!' >"A_kT\ Ig 

G 1 ^fcffi#^H^Sras?i«jtft»'Ctart{rfc5 0 rjxttLT, IgG,©| 

igGjOtyv'ft, J; | 'J5:< > ttttfcJ;*)^^ igG,i:i^«t 
Sf<9S4ti-f!-IEL<«^i-5r tjJs-Ctfc^J: 5fc**fc" ##H^" K^-f 

^SrgttAftsrtas-ctao t>5 — 3%*i-^#^<o!i, gr-g-tf-efcSo i g 

*g-?2fc5„ IgG^ I gG 2 fcilFl gG^it^t, 
2 1 BT\ ttflESSrSttrk-taffiStflfj^tt^n-P^ft**. I gG 4 lt 
SrSttflStt-f , I g G 2 tt, I g G 1( t 0 L34ift&t4£7Sttfl;L& 
V\ I gG[i ttS/iot, I gG 2 {±, ^W*fci±»*3^±cOF c W 

•fe7°^-lC(4^L^l/\ iffflffittfttilLtii, I gG 3 ^*Ji-T?fo5^, 

-r^fc-^T©¥«ffl^, teoi gGT-r y^-f7°©«)3^cDi-e&5„ t h<Dm 
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T*5fc-f, rttp3®5^2o[± (Glm£2) f£F cffi^i^BL-TV^^, n 
©5%mo©^T&5Glmlte, &gM4i&SftV\ ^^*fLT, IgG 

WttoT, ^©rtC0 3OCD§|5fi: (G3m5, lld3<ttJ«2 1) tZtftffb&IR. 



##H^-§|5^Sr7^-At3-Ki-ScDNAia?iJ?r N I g CD c DN AgB^IJt 

;t«\ Gascoigne^, _LfE ;Aruf fo^ Cell 61:130 
3-1313(1990); 3S£TfS tamenkovict, Cell 66: 

ii33-ii44(i99i)) #flg) 0 &m(Dj>4-7<Dm&\at, mm,otz& 

5 c DNAte, Mi*fcf4*ffiltcO!J ^/^ftJfccOcDNAy'f 7*7 y-^b© 

(pcr) swidioT^grrs^t^TtSo ^s#»h^co" «-#h^" t 

I gg|S#&=J— K-f5cDNA£, S^^^iif JS&co i fT'a*Wt-^$*Sfc 

2. ftfiJoiO*/*fc(4^co^W 

116)643 <£ tf/ * it f*f£?ffl Sr^-f 5 t> 1 1 ft 5 38* & 5 fc » © fti&J© X 
gtLT, X»5jgfi#P#r^NMR)teif, 38ffi#i?tC:m^Tl!Efcl©&fl?«:fflVT 

nw<vmm%mfe-t s - 1 ^t§ s„ 
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IgG, IgA, IgD, I gE, fc'iUil gMOC H 3 hV-fVfflSMI©S 
&&filfe£tlX$3*) (Mx.fi, PCT/US 9 6/0 1 5 9 8 £r#M, ^t<D±X 
t>\ #ILtr ^NtbSr^tp-tfi, ©•JAttS^StB 

m-T5©i-sii^fc5„ c n 3«5*iiffi*akaer«fc»©sai:45©^ xnis 



ri^^tlfc:ttfe5„ (Deisenhofer, Biochem. 20 
: 2361-2370(1981 )) 0 $ M.&kfr$}ffi & foX , C,,2*3j;U 5 C 

ttfcJB^ftS-orofi^ra-y;*^^ KIS^ffS-fS(K ingb, Bio 
chem. J. 281: 317(1992 )) 0 Lfc^oT, fiH»^fc-£i±, v>X 

ffcfc±oTfcfc&£;h-3£^5{KlftK^S. £<bK, C H 3 W >M©gSttffi 
^xP-v/v^-O^Srffiii-rS^ fctfnTllfci fctfgsSftfc. LfciSoT, 

Vi^^^^^WS-fSitfefC, Leeb, J. Mol. Biol. 55:379 
-4 0 0 (1 9 7 1) W^ffigtt:/n^y.A£-ffi^T, S^ffiiCfoSSSt^K 
i©S»^rfg'l4 (SA) SrWH-tsr ^LT, ^-t^^w^y^ 
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fcfUM-* 5. *bT, SA (^t-) -SA fcv>5 

^-T5it^r^5 0 rtttioT, ^V^-^iS-T5i:^(-SA^«/>-f-5 

^KG 1 y-X-G 1 yOS ACDSi^tfcitK-rSo fcfcU X=gftjcDT5/ 
KRoset, Science 2 2 9 : 8 3 4-8 3 8 (1 9 8 5))„ (a 
) ^/v-I^T^v-T-SAM^LfcaS. *5<t^ (b) SAi\ ft^-f 
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a i 



r 

I mm 

| No.t 




' 




17? IF 


| Q347 


22.1 


31.0 


25 .0 


26.5 


Y349 


79.8 


83.9 


S3. 


5.7 


L351 


67.4 


77.7 


3.9 


2.0 


S354 


53.4 


52.8 


11.3 


11.7 


E357 


43.7 


45.3 


0.4 


1.3 


S364 


21.5 


15.1 


0.5 


1.4 


T366 


29.3 


25.8 


0.0 


0.1 


L368 


25.5 


29.7 


1.0 


1.1 


K370 


55.8 


62.3 


11.5 


11.0 


T394 


64.0 


58.5 


0.6 


1.4 


V397 


50.3 


49.5 


13.2 


1 1.0 


D399 


39.7 


33.7 


5.7 


5.7 


F405 


53.7 


52.1 


0.0 


0.0 


Y407 


89. 1 


90.3 


0.0 , 


0.0 


K409 


86.8 


92.3 


0.7 


0.6 


T41I 


4.3 


7.5 


12 7 


9.2 



t^*#-§-tt, IgG^filitt-fcSil 1 ? (Dei senhofer, Biochemistry 20:2361- 
2370(1981)) 

^v^f-vmmmicM-r^mmm^m^-i. insigh t™?**??*, 

(Biosym Technologies) ft IKOft^-Wfr^'T V V^D if 
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I-*3 itJ!f !) K^t^mc H 3 K^-O^tfit^f-, 
■f-SrtW-e^STcCOjSSSrSSi-ra^fcfcSbTB:, t h I gdOCnS/C 
nSOSSftfcffitt, #*ffi^P>l 0 9 0 A 2 fflttbfc4 0CD^ff 0«±tC*8«-K 
^-f V±© 1 6 C0^SSr^A.T?V^5 (Deisenhofer, *3 it/M 

i 1 ler, J . Mo 1 . Biol. 216:965(1990 ) 0 ^^Si4, 

^i-S-lffi LTSIft LT 5 ^Ht^/MS^i-5fc *-e&5o 

(M utagenesis:a Practical Approach)^ _h|H 

^-K-r5DNA«Bm^^frSrliM-r5fc*»»4LV^ffi-t?fcS„ 

i±, Adelman?), D N A, 2:183 (198 3) £ i oTlftW i^jxt 

laot, ^-*fci4»-«*°y-<^KDNASr^i-5 0 rcoftMDNAii 

, — rc-7^f~7-fflfiis /tti^^DNAia^ij^tp. -^iicoy?^? 

7 
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Wei 1st, Gene 34:315 (198 5) M^5ii5l:Lfc^ 

ot, IWttSDNAiiSr, Witter V ? w^f- Y*T=-- V Wis 

NA©^miH^JSr^M-r5«(cSLTV^o £tT©#«t*SV^ttDNA*§lffl 
LTVStfS, rcoKflfti, RNAT'fejSffi-rS- t^T?f St#PS^So PCR 
— J&ftjiCfl, 2fcCD^JIiSrS-f (Erlich, Science 25 
2:1643-1650(1991), R. Higuchi ;5SjfiS Lfc*, p. 6 
1-7 0&#J$)„ 

•st-n-uf, ft^w^*^fe;6s-e#s <t 5(-, a*, jf Adoit/a*^»*-a-t> 

^#^M£P3il-f 5»(-»* LW4B(-fc3, ^D^/v^-jKU^f- K 
<Dffife<DffimiztcteWMi%ffife^5tz#)(Dfimftjjfete. Cunn i ghamt 
Wells, Science 244:1081-1085 (1989) |I±o 

5 0 i^T\ tIW^S«^S*/t{4- ; ecO^VW-^^$tv(^!lx.if. Arg, 
Asp, His, 1 y s &£.tfG 1 uftiffflMWS), ^ttcOT 5 / 

f4As-#*bfcr$yK (feotfc»*L<(4, T7=^*/cf4JKy 7y=y) 
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flttc-fsr triS-CtSo r©J;5^ T$ y^ga^iJ^Sr^A-rSfcfe©^*^ 



^2 







VT 3~. O v IE. Tift [ 


Ala (A) 


Val; Leu; lie 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp <D) 


Glu 


Glu 


Cys (C) 


Ser 


Ser 


CIn (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (□) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


He (0 


Leu; Val; Met; Ala; Hne; 


Leu 


Leu (L) 


JMM'SJ ; He; Val; Met; 
Ala; Phe 


He 


Lys(lC) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser{S) 


Thr 


Thr 


nir(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(T) 


Trp; Phe; Thr; Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala; 


Leu 



TB7/^7- ©#^fp}4, 'ntpv;^- , Jfcil- : e©77^yh©g 
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K^o^y a^ftiBJ&ofWqtt, -o£t±©N»^i!^y as/^wtawjfcjs^s 

Sfc&tr, 0^L-<fi, DNAi/^i-wHiaot, Wt-. 3tM<e>T5/K 
tcflIK£*x5=< K^Srf^Wi"5 =t 5 , -^7 L n-v'^^-^y-<^K^='-K1- 
5DNA w^fe&rJt £ fit'&MK^^X^m - i: l£ <fc o T , ^7- v 

£ 1 1 0^fT©HKWfF^Mff8 7/0 5 3 3 0^ SoitMp 1 i n tWr i 
ston, CRC Crit. Rev. Biochem. pp. 259-306 
(19 8 1) CifBiR^tiT^So ^ n-wv^-{r#£-t- 5^*fb«lS5^©ffl 

K£> TKH^fFfH, 640, 8 3 5t;S4, 496, 6 8 9 ; fl4 , 30 
1, 144^;f4, 6 7 0, 4 1 7^;$4, 7 9 1, 1 9 2 % ; *5 ±U?H 4 
,1 7 9, 3 3 7^t*3^Tti^$tlTV^*')£T\ #y ai^-W-y^y 

* >v«* Htt^ y om«f^s*« - 1 
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3. *I©6i*to^rn-7;kf-7- <D?&M 

y^y^-F, *5iu5*a»e«*°y-<^K hfo^^-o^) so 

WET?* 5, 

y ADNA) 4:, £ £>&3^n-~>\^ (DNAiftg) it 

# y j< -~y = f~ i-f^ y f t lt^m-ts r & #t?* s 0 -jrwic. 
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i/sf-r/vmm, mx.ii. swan' i^/w— am^-<o%msin^y^o^ 

(S a c c h a r o my c e s ) W/V-f^nv/ft^ (K 1 u y v e r 
omy c e s) a H^»3fe*SB?i ft#(COV^Tf4, 199 1^4^ 2 3 0^1 
»*S#fFl?5, 0 10, 1 8 2^iCfS«^tbTV^5). T£fcB:lH£#*7r * 
— tfcO^gBM, C. 7;Vt'*y^ (C. albicans) CD^/VaT 5 7 — 
if»5fe*BBM(l 9 9 0^4^ 4 B^McOgfeffl#fF»3 6 2,1 7 9#), 
, 1 9 9 0^1 1£ 1 5 B^DHIWW&WIISQ 0/1 3 6 4 6 ^irfSa^tt 

3 0 ro±5 4E?ll±. *5itf iM A-*-?* < ftibft-C 

^So y°y ^ 5KpBR322 (D^Mfflbn&fe. Sai^w^yAi^W-ililf- 

j& (SV40, #y;t— ■ v, 7fV vsv, Sfc(iBPV) ii, nffL 
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»Si^*a*fci4^©ffi<D#sg{^-r§ssi4^#^-rs^v/^, (b) 

®#tt&S&*t 5 (c) mtf, ^S/?** (Bacilli 

) ©D-T7 = V7i?-v-if£n-K-f3»fi^©<fc5l;i« 

(Southern^, J.Molec. Appl. Genet. 1:327(1 
9 8 2)), 37i;-;Vf(Mu lligant, Science 209 
: 1 4 2 2(1 9 8 0)), t.tzti^4 -»"(S u g d e n Mo 1 . C 

ell. Biol. 5:410-413(1985)) t 5 H^l/^ffl ^ t^5„ 
_h|B©30CDM^ ^ft^ft, G 4 1 8 t L < Wi?^ •>> (y^f ( g e 
n e t i c i n)h Xg p t -f =j 7 m 7 — A-K) , *fcf±W ^p?^ t 

miW}mmmck<>rm^?mm-?-iJ-(Dh o-~o<D$m, dhfr, ±k. 

"6-, raLT£t»ft5fcw»5»*?£E©Tfc:, «fLftt)»llS»^Kti 

SffljteT- t'-fPT^f-r-^B- KtSDN AOT PIT? wtf^S £, ft b £ ft 5 
J: 5**ftroT-e^K<E*#Sr#it't«ii:{;:J:o-caWff*i6»rt* 0 ifttSft 

D N A b \*jzM<n^T D v/Pfv-^^ $ ft 6« C Wf&irif itg-SJWiiie 
^©Wfctt, ^^Pf^y-l*iJ;t)f-2 v »*L<(4, I*i©^^Pf 
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$lx.if, *T, DHFR©S^ittffiiT*fc5^ h hl/^t- h (Mtx) 

3 ftfg^EffiJl, UrlaubfcChasin, Proc. Natl. Acad 
. Sci.USA 77:4216 (198 0) MiS!^^ Lfci'oT, 
&<fctfff*H£-frfc^W=— X/nA**— #P3I (CHO) MS£^»DHFR?gtt 

ATCC CCL6 2, C H O - K 1 ft if»jSS*S± t t h \Cf% 1^5 r fc ^"C 
Mt x(C]!5V«tt5rto^DHFRag^SrfflV^5ft?5lf, MWDH 
FRiSfcofti LTfc^ftWftWftfFf&l 1 7,0 6 0*). 

->K3' -*7*h5y^7i7-f (APH) ft * — ^3— 

5DNAlH^J!-ioT^Ktem4fcf4I^^Kte*$tlfc^lHlS (#}C, ft* 

G4 i 8ftif©T5 7^1) =!^K^tt:3ifeKSit-^-*-^*ti-SSaffl^J^ 

314, 9 6 5, 1 9 9 
»ecOcpTMl/^fc*cOigliftilfeffiaf^^ ^#C0^7X5 FYRp 7© 

cpSd&'S t r p litfi^ffcSo (Stinchcombfc, Nature 2 
82 : 39(1979) ;Kingsmanfe, Gene 7 : 141(1979) 
; *fcfi, Tschempert), Gene 10: 157(198 0)) o t r 

pii^m mj ^h7T>-ra t PT'!i*im-etftv^«ras*», a 

TCC 44076, S/tf4P E P 4 - 1 iC»i-5Sft^-*— ^»#ti"?>( J 
ones, Genetics 8 5 : 1 2(1 9 7 7)). fWt^V Air t r 

p imm&hz>~ idiot, h y-/h77WiLt')il$t5r tia-st, 
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Mfm&#&&to?zit&<D®%tot£mm&m&&tiz>o mm\c, Leu-2^ 

iSttt (ATCC 2 0, 6 2 2-ifcf±3 8, 6 2 6 ) (4, L e u 2 it^T-Sr 

^/W^cWfe^JSro^S^ff^-rsfcfei^fi, 1. 6/imI 
JR:/?* $ KpKD 1 ft*©'*?*— SrfflV^S^ iflS-Ct5 0 Bianchib 
, Curr. Genet 12:185(198 7 )„ $ »i%X.^i/^r 
^E-^VCO^a^jSWfcfe^lS^^^^ixfco Van den Berg. B 
i o/T echnology 8:135(199 0), ^/W^n-r^f-ir^S© 

T/Vfat- — &|B^£;ft-CI^3(F 1 e e r tj, B i o/T e c h 
nology 9:9 6 8 -9 7 5 (1 9 9 1)), 

tf?^ F-^ffl7 , D^-^-^(C hangib, Nature 275:615( 
1 9 7 8); *Jit)!Go eddelb, Nature 281:544(1979 
)), T/v*y*^7r^— ^, HJ/r-^T^ (tip) ^p*- *-&(G o 
edde Nucleic Acids Res., 8:4057(1980 

K &£XfmM¥fffWi3 6, 7 7 6-8-), *5J;U^ t a c /n^-^-& if'CDW 
7" U y K7°n^e— $> — (deBoerfj, Proc. Natl. Acad. Sc 
i.USA 80:21-25(1983)) 5 0 L^U &B0ro rixK 

t5:i#t-t5(Siebenl istfj, Cell 2 0 
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: 2 6 9 (1 9 8 0)), 3=fc, MW^ffi^Sfc*©;/^-^-^ 

u t yV:7Hr-£ l'4Stg#J tiSig Lfc -f V - PflsU— / ( S 

. D.) SB^Jt^A/T'V^So 

r/n^e- ^-©SB^Jfl, feftT^S, ^KW!--r-<T©K«^% 

MUSt^ IE9H»lB5&!6»6>j|9 2 5*»e)3 0l6£Ji*{cfc5AT{!:«f««*«f 

y Ax— ^fcttflnl- 5 tc t><nf if-T;v f> U^aataa aSE?U ^ fe 5 0 r 

^y-t?y y^t-^O^P^-^-fH itzemant, J. Biol. C 
hem. 255:2073(198 0)), my 7— if, ^ ]} tyVT/tT 

tK-3-i)yfftKp^'f-e\ ^y^x-if, tv^-vatx*/^'^ 

9— if, h^-r— if\ ^3-^-6-!)y^y^7-^, 3 - 

ftxftyyym&#~- t?, fcwtrv^x-if", b y y vs?-r yy 7— t? 

, *^*^/yn-^^y^ 5?-- if, fciu^A^^x-if&if, ^©fficoftWH 

^©r/n^e— if— (Hessfj, J. Adv. Enzyme. Reg. 7:14 
9 (1 9 6 8); 3o£U\ Holland, Biochemistry 17:4 
900(1 978)) fi^t.tl6o 

^i'y, ^yt;vr;vft F-3-y yRft Koft- -e\ teitx 

&3&\Z.f8l<^?)<DKML-ft<<? ? — b-fn^— m-DVTfi, Hi t z ema n 
fe, M#frl7 3, 6 5 7 A^t?3 feKRWSft-O**. Sfc, HflrCD^V/s 
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jK!J3f— nMA-J*, ftgSMVK^a 9 8 9^7J3 5 B *fT©^H#fFH 2 , 
2 1 1, 5 0 4f), TxV^yv^T^V^-f/w^ftifh ?^fp-7 

ifcTM/w*, *5it>\ feoi:^tL<fiv$7yW;M4 0 (SV4 0) ft 

V4 0 ^^/V^©ffl$JIB^%^tf S V4 0^lJPgB#*7 7^V^ r- ir LTtf^tL 
5„ Fierst,, Nature 273: 1 1 3(1 9 7 8) ; Mu 1 1 iga 
niBerg, Science 209:1422-1427(1980) ; P 
avlakis?), Proc. Natl. Acad. Sci. USA 78:7 
398-7402(1981 ) 0 t h-lM H * #n WWlfl7" P^e— 9 — fi 
, «5^±< , HindHI EaPgil*^^^^^ r- t LT#?>il5„ G r e 
enaway?), Gene 1 8 : 3 5 5-3 6 0(1 9 8 2). !7->Tp-y 

feO^^H^fFfM, 4 1 9, 4 4 6^tia«$tLTV^ 0 ^»,£<lr$:^ Lfc 
fcCD;$\ *H#fFfr?4, 6 0 1, 9 7 8^cm^flXi^ 0 £fc, &ffi-f ^ 
— 7iPV£:3 — K-f 3 c DN AcDfvHjfflfl&^SSai-OV^-Cii, Gray?), 
Nature 295:503-508(1982); it^-^A--^ ^ 
<D^5. if /p*- ^— WlWF~t?<£>s t M-^?-7iPycD 

NA0)^p;*ill^::}8tt5&Sfco^TB:, Reyes £>, Nature 29 
7:598-601(1982);t F^fy^-7iPyj 1 W&&<r>%s%r? $ X 
«i^f-=¥»(-fcCt5IS?I^O^T«Ca naanitBerg, Proc 
. Natl. Acad. Sci. USA 79:5166-5170(1982) 
;*5<fct^ -vr>^^ijBr>^/^ciLTR (gv^JSKaffi^J) fcr/n^-*- £ 
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x?~9mMK HeLa», 33 J; I H- 3 T 3 Mi;: 33 ft 5 , ffi 

«cDCATgri£iJ®i§51,i;:o^'TtiGo 



r m a n Proc. Natl. Acad. Sci. USA 79:6777 
-6781 (1982) fc#fiB 0 

(L a i m i n s Proc. Natl. Acad. Sci. USA 78: 
993(1981)), 3' ffl (Luskyb, Mol. Cell. Bio. 3: 
1 1 0 8 (1 9 8 3)) 4 V hP>-C0rt$|5(B ane r j i f>> Ce 1 1 33: 
7 2 9 (1 9 8 3)), JSitJ 5 , 3-f-( V^'ia^lJ-tcOfccOCOcf 3 (Osborne 

Mol. Cell. Bio. 4:1293(1984)) CfeB-O^ot^S 
„ nf?L»%»iie^ (^'ntrv, if, 771^5 ^ 

hT'PT'fy, jsiW^ajy) o^v/n >-i)— ie^iJ/'js^PjHT 

ffiffls^o itLtft msmi^n^m (ioo- 2 7 0 b P ) t*8s 

i^O^Tfi (Yanivb, Nature 297: 17-18 (198 2) 

5' Wii>3' W©(t«fcjfA1-5r. t#T?f8iP, #*L<ii, 7°n*-^-cD 
5' *co§pfeir#ffi1-5 0 

x^^ms mm, urn, sa, «», ft*, t k sfcii^coffico^M 

/P^CODNA^fcfic DNAffl5 ' «, J; oTii 3 ' W^fc^^SIR^ 
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yWM^^i>o ^M^tz.-fy^?. KttttDNA75Wyh 
, >3 W^-a-SSrfflV^T, ^§fK12ftl2 94 (ATCC 3 1, 

4 4 6) ^jfmm^r, 7 y b 1 v- y yittt fc (if b 5 t-f ? P yftti: i o 

xmmzntc Mm^m^±Ltzmms.^h<Dxh?> 0 wm&kt^-fy* 

5 K£if»LT\ ftiiJPS^ilMfbtioT^WL, fcitf/Sfcli, Me s s i n 
g Pj . Nucleic Acids Res., 9:309(1981) cD7j)£ 
.. 4 fc (4M axamPj x Methods in Enzymology 65: 
4 9 9 (1 9 8 0) (D^miC ioTEMfetSrtTfr 5o 

«r "f fL» «MS w * -e-ifi £ i"*^ 9 $ - "C & 5 „ - S «j m ii , 
Sambrookf), _kfiBs pp. 16. 17-16. 2 2„ Jg^ftSSifL 

* fc o^t n -rrflsf-rr— lc* * 3 3 £ #"5Tffi K ft 5 0 

igL/c, rcDfficOTjS;, "<^*— , ifc.fclWg^Mai-OV^Tii, Ge t h i n g 
Nature 2 9 3 : 6 2 0-6 2 5 (1 9 8 1) ; Ma n t e i 6, Na 
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ture 281:40-46(1979); K#l#fF® 1 1 7, 0 6 0^; *3i 

xmwmmi 17,05 s-n-Kna^jh/rv^s. *mMm<D mkw^x^r n 

-^/^-x'-?r^m$-&5©}c#{^Sro7 P 7^5 Kfi, pRK5 (IWfi!|ffFig 3 
0 7, 2 4 7f) tf:lipSV16B ( 1 9 9 1 ¥6 M 1 3 BfflOP C T 



mtmfWiWflSQ l/0 8 2 9 1t) -e*>5. 

-CtSo TtV <7-f^E I A-(C ioTff^li^^tlfc 2 9 3 fc MS 

'>^AffiS:«EjELfc*jfeH:J;oT, p RK 5 ^£*:t-rs-<^ ^-T— iiWi^ 
Jfi|El&-rS~ irri s T-£5 0 CDMSSrS^fc-fS-^^-Srffl^T, DEAE- 

h 7 VSt i o t C O S ifHa^if feftt 5 ^ t 5 ( A r u f f o 

£k Cell 6 1 : 1 3 0 3-1 3 1 3(1 99 0) ; joilf, Zettmei 
ssl^ DNA Cell Biol. (U S) 9 : 3 4 7 - 3 5 3 ( 1 9 9 0) 

Sr, -^tKPii^^-f (DHFR) Ki-SSUco^y^.^ K 

£>#£T-C, ^••r^r^-X^A^^-lpm (CHO) iWS^^i^ALT, G4 

i 8ic*fi-5®K;tt?r#-%-i-5ifc^-et5 0 G4 i sicteftttco^n-yii, 

*HtC«to-C^1-5^t!iS-et5o DHFRO^fytf 
ioTg#t$tLi XGascoigne^ iS; fcil^Ma r t 
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in^ J. Virol. 6 7 : 3 5 6 1-3 5 6 8(1 9 9 3)). 
T\ Mx.i3\ »rt*B«-C$»5, *i§« (E. coll) ft if ©^a: !) 



^TMCE scher ichia), xu-yy^u^f 9— Jg(E nterobact 
e r), x;H>^=7|(E r w i n i a), ^ l/^T^tK 1 e b s i e 1 1 a 
h 7°t2X^^a(P r o t e u s), fflz.lt. ^X'5f 7Xf (S a 1 m o n e 
11a typhi mu r i urn) ft if<D-^/V^^.yM (S a 1 m o n e 1 1 a ) 
„ SS (Serratia marcescans) ft 7 7~ 4 71 ( S e 

r r a t i a), *5 itf^^JS ( S h i ge 1 1 a), ftklNr, fe^M (B. 
s u b t i 1 i s ) *5it>'B. U ^ 7 ^ /Ix 5 .X (B. licheniform 
is) 1 9 8 9^4^ 1 2 B&fflfflDD 2 6 6, 7 1 0 -eH9*£;ftT 

^5B. !J >T~7*;l'XX4 1 P)ftif<D/^^7^^ ifiUjgtt (P. aerug 

1 n o s a ) ft ¥<Di/=L— K^ef-^Jl, fciLFx b W^ir^JI (S t r e 
p t omy c e s) ftift*fe5 0 H/^HM^ n— ^>^ft±©— oil^clf 

02 9 4 (ATCC 3 1, 4 4 6) -C£>5#, ^©flk ^JUMB, ;*JI«X 1 
7 7 6 (ATCC 3 1, 5 3 7), So itfMfW3 1 1 0 (ATCC 2 7, 

3 2 5) ftif©0«fcilLT^3„ -tife©0ij(i, 0iJ^COfcfcCOt©T&5, ffl 
KOfc»Ot©TfiftV\ IftW3 1 1 0(1, »^X.DNAS^©^HcOfc:»© 

ft-r?&5„ #£L<(i, */h*©*:"^K»Affll**4WB-*-Sfc 
co^ftimiiftkftK Milt W3 1 1 0tt&&^LT;? v./N 0 :^'^C£:3-K•t- 
^CfliSW3 1 1 0©2 7C 7«c*ff^S>5o 2 7 C 7 ©^ftitfe^i^ to 
nAAptr3 phoAAE15 A(argF-lac) 169 ompT 
AdegP41ka n r T?fo5 0 2 7 C 7#c[i, 1991^10^300 (C, A 
TCC#^5 5, 2 4 4 tLT, 7^ V * V^-f T^l^-Y — a i/ a Vlr^F 
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%£tbfz Q -MfziX 1 9 9 0^8^ 7 H^fT»*H#fF®4, 9 4 6, 7 8 3^ 

v^5rir fe^So Sfctt, Mx.fi, PCR, *fcfi, 8U©««©#!; J 9— 



5„ ■yry%n~?4 *Z7- • -fe Hf->T^i(S accharomyces cere 

v i s i a e ), rfcfrfc-jKttfc'^SHW*, T^**K^«ne±»^i»©(p 

(Schizosaccharomyces pombe) (BeachiNu 
r s e. Nature 290 : 140(1981); 1985^5^2 Bffl© 
BWNWfffBl 3 9, 3 8 35); -<P W ± *M©te^ (#H#1T£4, 

9 4 3, 5 2 9^; F 1 e e r ?)> ±|S) T\ Mx.fi, K. 7^X^*(K. I 
a c t i s) (MW9 8-8 C, CBS683, CBS4574;Louven 
courts, J. Bacteriol., 737(1983)), K. 77'^!)^ 

(K. f r a g i 1 e s) (ATCC 1 2, 4 2 4), K. ^77!) (K. 
bulgaricus) (ATCC 16, 045), K. ^-f^7^ (K. w 
icheramii) (ATCC 2 4, 1 7 8), K. V VVf A 4 (K. wa 1 
t i i) (ATCC 56, 500), K. Kn77-f7M (K. d r o s o p 
hi 1 a rum) (ATCC 3 6, 9 0 6 ; Van den Bergb, _h 
IB), K. TVl^ r- l/yy^iK. thermotolerans), 
•?)V$rf%7, (K. ma r x i a n u s ) ft if ; "Yn £^TJS (y a r r o w i 
a ) (gWfi#fFl?4 0 2, 2 2 65); fcfdrT (Pichia pa 

s t o r i s ) (gW'HWff^ 183, 0 7 0f : Sreekr i shnab, J 
. Basic Microbiol. 2 8 : 2 6 5-2 7 8 (1 9 8 8)) ; Ay 
i?¥M ; h !J afVw • U^i/T (Trichoderma reesia) ( 
gfeK'l#!TI?2 4 4, 2 3 45); — njx^y • ZJyf- (Ne u r o s p o 
ra crassa) (Case??, Proc. Natl. Acad. Sci. 
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USA 76:5259-5263(1979)); ->ayi^7/ft^ • ^ -> 
T^^ !) ^ (Shwanniomyces occidental i s) ft if© 
^y^tWt^Kl 9 9 0^10)331 B3§?T»gWfl#?FSl3 9 4, 5 3 
8#) ; Mx.ti, ^|(P e n i c i 1 1 

i urn), h U *?7^AI (Tolypocladi urn) &if©*!|£0(l 
9 9 l¥li3 1 0 Bf£fT»B^#fF4f|i)S?9 1/0 0 3 5 7-§0, ft&USfc, 7* 
r^/V^/W^M (Aspergi 1 lus) 



if, A. K7 >^ (A. nidulans) (B a 1 lance fj, Bioc 
hem. Biophys. Res. C o mm u n . 112:284-289(1 
98 3);Ti lburnfj, Gene 2 6 : 2 0 5- 2 2 1 (1 9 8 3) ; Y 
e 1 t o n 6), Proc. Natl. Acad. Sci. USA 81:147 
0-1474(198 4), ioitfA. (A. n i g e r) (Ke 1 1 y t 

Hy n e s , EMBO J. 4: 475-479(1985)) & if, ^CDfUl»# 

)£5iim, ^!J3'WWt:iSttSrt>o D JIliJirLT, WtS^S*^, * 

WtS*tt&©0(i: LTfi, ftm»^if^fo5 0 Mo/^aPi? 

• (Spodoptera frugiperda) (3I&), 

^ . r^=¥^f- (A e d e s aegypti) (K), • TVl^tf^ 

* (Aedes albopictus) OR), Kn y y ^ 7 • ^ 7 y ^ 
— (Drosophila melanogaster) (> / 3 r >'> J 3'^/^3i), 
doit^JKAfcf^^ • *]) (Bombyx mo r i) t£ ftffeMZ fcX V>£ 0 #J 
&ff, LuckowPj, Bi o/T echnology 6:47-55(19 
8 8 ) ; S e t 1 o w 6.$!, iHST-I^ (Genetic Enginerri 
ng) |8SJ; 9, Miller^, pp. 277-279 C^V^A/-?^ y 
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iyy^±(P lenum Publishing), 198 6^) ; doit/, Ma 
eda^, Nature 315:592-594 (1985) <Sr#J$„ Mx.« 
, TV Y ?77r ' * V ~7*=-% (Autographa cal i fonic 
a) NPVOL-lfStt, tJiM'f^NPV (Bombyx mori N 

pv) oBm-5tn4J?, rmmmm<D£it^tevj^m--wt\mm°im 

4/Vyt L-T, #IC y^Y-fy-y • yjV^^/V? (Spodoptera f 
r u g i p e r d a) MftW^JMEftt-^S £ t iJSTt 5„ 



P^/W-^-DNA£fto£ M-f*f^LTfc3T^n/^^ y r>A • y*7y*s 
^yy (A g robacter i um t ume f a c i e n s) ISCD— ^600 
fti-f V^r^- h LT, «%WS*^K^-t-2. 0 A. 
yy^yyt-fy^c^^— V LTI^3M^ ^P?/Vf?-^3- KLTt^S 
DNA^««II&fS±{C^TLT, -^^Sttii&U ISft^fflTt^fP 

Sa^JtrfOffl-f 2) ' t^-Cf 5„ Depicltert, J. Mo 1 . Appl. G 
en. 1 : 56 1(1 9 82), ftfc", T-DNA 7 8 Olgf©±If)j{A^ 
^LfcDNA^ffiH, il^tDNA^trtMM&RfcJs^T, «*t?3S9l-f 5 
itfi^-©K¥W"</V5rffittftfe5V^±#$-ti:Sit^-r?f 5 0 1 9 8 9^6^ 
2 1 BfBfTCOBWWlT3?3 2 1, 1 9 6t. 

t±( A c a d e m i c Press), KrusetPattersonS, W$. 
jgH (T i s s u e Culture) (1 9 7 3)), ^m^miWi^m^M 
Jfa^<DWt, S V 4 0 •CilKi^iXfct^iC V 1 ^i(CO S - 7 , AT 

cc crl 1 6 5 1) ; t bm^m%m(2 9 3, -£fzu, mmmmxmwz 
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ltZ>tzmcy-7?u~=-yy£itltc2 9 Graham^ J. Gen. 

Virol. 36:59(197 7)); ff^A^^-iiUlJgfBHK, ATCC 
CCL 1 0) ; ^-r-f— — X^A**— #Fiyfflfl§/-DHFR (CHO, U 
rlaubiChasin, Proc. Natl. Acad. Sci. USA 
77:4216(1980)); vtj^t/l/h !)ifi(TM4, Mather, B i 
o 1 . Repod. 23:243-251(198 0)); UvVWIlfMS ( C V 1 
ATCC CCL 7 0) ; K U I^VWD ( VE R O- 7 6. A 

TCC CRL-1 5 8 7);tF^gIW>a)fi(HELA, ATCC CC 
L 2) ; -T^ffBiMa(MDCK, ATC 



C CCL 34) ;^77TD-7-7Hf«(BRL 3 A, ATCC C 
RL 1 44 2);tMtiia(W13 8, ATCC CCL 7 5 ) ; t hSfB 
lHIS(Hep G2, HB 8 0 6 5) ; viJxIL^XMMT 0 6 0 5 6 2, 
ATCC CCL 5 1) ; TR I MS (Ma therb. Annals N. Y 
. Acad. Sci. 383:44-68(1982)); MRC5jll! ; F S 4 
Jdfi^iD't WiHvS (Hep G2) T'M„ 
^MSr^lSW <D±1imm^< 9 9 -4 It it ? n -~ y # - |c ± o 

Kis&£fTft5o Sambrootfi, -hfBcO 1 . 8 2flS-elftW&*VC^5 X 5 

^%ffl^5„ Shawt, Gene 23 : 315(1983), ^ilM 9 
89^61329 B^tfcOH^ittf^llSms 9/0 5 8 5 9 ^-ic|S«$^TV^ i 

JSSr^«<E*-t-5fc»tfflv>5. £5>(-, 1 9 9 M 1 0 BS&frroSBSWfF 

^§§S?9 1/003 5 8^-(dta«c$tirv^j;9^Lr, ^g^ffi^r. 
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i©i ^^Wa^^fefc/S^nflLftt/MaiCoV^Ttt, Grahamtvan 
der Eb, Virology 5 2:4 5 6-4 5 7 (1 9 7 8) ffl!) 

9 8 3if-8M 1 6 B^t^tKHWIFSH, 3 9 9, 2 1 6tt»>t > Axe 1 
^fB3£LT^5 0 m-m^-'DMSmmt, -j&lftiai. Van Solingen 
J . Bact. 130:946(1977), dSit^H siaot, Proc 
. Natl. Acad. Sci. USA 76:3829 (1979) CO^&ii 
L/c^oTtffeftSo DNA^MSrotpf-^A-rS/cfeli, ft— ©-r-f ^n-f > 



fc^C^S^^SffO^rft Keownfj, Methods in En 
z ymo 1 og y(l 9 8 9), Keownt, Methods in Enzy 
mology 185:527-537(1990), fciUWa n s o u r t>, 
Nature 336:348-352 (1988) £#H 0 

lot, mmteHMx-tm-r&o 

?4*#flBt?«ift-5rt^-Ct5„ 1&i*IJ6fc««i-6fcl4, Ham' s F 
10(iy^Vtt(S i gma)), fc/h^t£±t!i((MEM), i/^tt), RPMI- 

1 6 40(^vft), *5j;o:y;w<y3<DfjE-l , -^;^I((DMEM), S/^ 

BgL-T^r{Cff.^jA*tl5, HamirWa 1 lace, Meth. Enz. 58 
: 44(1 9 79), BarnestSato, Anal. Biochem. 10 

2 : 2 5 5(1 9 8 0), *i#fFf4, 7 6 7, 7 0 4#;f4, 6 5 7, 8 6 
6-^;g?4, 9 2 7, 7 6 2 # ; 4 , 5 6 0, 6 5 5^;B^M 

9 0/0 3 4 3 0^ ; Si^«8 7/0 0 1 9 5#;»^4, 
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7 9 1, 1 9 2t; *5j;tF*H#fF (U. S. Patent Re.) $30, 
9 8 5-5!- ; Sfcil, *B4ffrf?5, 1 2 2, 4 6 9 #IC|B«$^TV>5^©V> 



/K JSit^HBSWftWKoV^TH:, I RL^I/^id RL Press), 19 
9 l*f\ M. Butlerl, miW)Wffi%&<D;<'( Jry- ? J p ^- : H^6tl^ 
(Mammalian Cell Biotechnology:a Prac 
tical Approach) ^tl ~t V ^ -5 « 

JtJfia^iajK-fstfs, ^v'^/v^Li^ Ess^s^fctt ttt, teMa 

tt#J (W:Tr i ton-X 10 0) £ffiV>TJga>C>#P8rf 5 - t ^r*t Z> 0 
oV^T*KWi^^K^ISKfe5r#5^S^fc5 o f^IgtLT, i§*«144 
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7 - tf5#£ LV>ffi»g«T*&3 0 ^ n-wl^T-a* C n 3 *Bfifc*-&tf # H: 
, 3gftMI-<— * — l>F ABX (B a k e r b o n d A B X) tfflg ( J . 
T. Baker, = 3.— v 5 -^— v>— ->N 7 A V y^^y<~^(.P h i 1 1 i p s b 
urg)) SK-rSfcfetWffiT'&So rcoffili, ^*yM*7Atj;5 



sds-page, isxxf^-ttm^t'<D^>^^m^m&mh. 011x1- 

4©H$H-*-7>V-C, ^##H^-?riftiSi-5ii:7)5-et5(L i n dma r k 
J. Immunol. Meth. 6 2 : 1 -1 3(1 9 8 3)). vi)7,©r 
A y^-fy°(D-f-^-Xt thv3{Guss^ EMBO J. 5:1567—1 
5 7 5 (1 9 8 6))(C(4, /ar^f ^GflSfSSSSftT^S,, y #V K^lfg 

t%T-#5„ mW^Htz^limiyX fc"'— X (control ledpore 
glass) ^fcti^y U^W^tf-A') -^Vif^COj; 5ft«ttlft(£gcJgL 
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T-fi, Sttt pH (3. oa^*l£Lk) T\ *fcfi, m.Mz%*hvi?v??m% 



Siilriot:, Sfcft-yvWAy h^^vi^ioT, ffig5<Dpf 

tt5:t/i ! tffc(Burrows, F. J. iThorpe, P. E. (19 
93)Proc. Natl. Acad. Sci. USA 90:8996-90 

oo) 0 jt-rt^-r^y h^fv-^^BgitoJia^wfewtc^f-t-ssiicD-r a/ 

yiS^fSrtiaot, fliCl^aiW^fctBu r r ows, 
F . J. tTh o r p e, P. E. (1 9 9 3) ±|E)o ft& ^fi^Mtt^fr 

*am^3li:5Mfi : W^l6Lftffi^5l#fiiLfc(Hu a n g, Xk, (199 7 
) Science 275:547-550 )„ £ ?>}C N rS^ttv'T /KxV 

^M«5r^§*5- tt^5bLfc (Zhu, Z. (1 9 9 6) Bio/ 

Technology 14:192-196; 3o it^H ol 1 iger, P . 
(1996) Protein. Engin. 9:299-305) o 
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tLK.m?SM ( 5 >" r- y®Sl^ff(R e m i n g t o n ' s P 
harmaceutical Science), Si 6 JS, O s o 1 , A. $i( 
1 9 8 0)) ir*S£-LT, ^|^LfcH^*fctt*«W©3&R^fit#1-5fc» 

ft^J ; ffi^fi 0191 0SS*i) tfy^T^K ; iMf 7VK/ 5 >\ i?7^>\ 

*/cft&g?^p;/y ^ifco^v^^K ; *°yt*s/vt-D y F^ifcD^tt^ 
y^„.^y^^ 9fi,9%v, 7X/^fy> TA*#=-^ SfcttUiO'fcJ* 
or^yS ; Wl ; -W ; *Ul>\ ^a-*, ^yy^, Sfcftf*** 
h y v& E<r>®MWto ; EDTA&ifco^ MfcSJ ; b— /k Sfciiy 

Xl/^tclX M — >-(Twe e nk 7*^0-^^ (P 1 u r o n i c s) * 



fctt^y^U'^Ua-^ (PEG) ft t*C>#W£tt#J£^A/-ei^ 

tJ&A/O-fS:: tmS, 5&&*t-o^-Cii, W 5 ^ h- VCDSIIil^l- 

^CRemington' s Pharmaceutical Science) 
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TVSSK^tfo ^ttSK»#ilf±, Langerk, J. Biomed. M 
ater. Res. 1 5 : 1 6 7-2 7 7(1 9 8 1), JSitfLanger, C 
hem. Tech. 12:98-105 (1982) iCfB* c!*lt^5 *K V ^-7* 
x/K t Kn^(Mx.a, *!)(2-tKP^i/if/v-^??!)7-h), * 
(tfi/VT;^^), 7^K(*H#fFJg3, 7 7 3, 9 1 9# 
, l>Cffi#tf H 5 8 , 4 8 1*), -L-itfl/9% Vm.h-XWx-ffl'-'L-ir 



>V$ % y$£<D^7$V "7 — (Sidman^ Biopolymers 22:5 
47-556(198 3)), ##fiH4^ W- fcT-/Vg|flfc(L anger^ _h 
SB), BftjaW^^P XfaKy b(Lupron Depot) Oi 5 &#fl?tt 

p!) Kfl»e>ft5SEltfflS 7n^7^f7), &<£U^JJ-D- (-) -3-fcKo 
*S^S« (gW'N#fFS!l 3 3, 9 8 8*) tHEmfo&o 

ttf£tfe&£5 r tic* 9, MJgttf^ttA^i:^,, ||«-f-5^*=XAt 
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fov;Vfv-T'tiV\ 'sfnv/VfY- Sr^tp pjtfy— Aft, ^gfrftgE 
fel©^ : aH#fF^3, 218, Hl^iEpsteinf), Proc. N 
a t 1 . Acad. Sci. USA 8 2 : 3 6 8 8- 3 6 9 2 (1 9 8 5) ; H 
wangP), Proc. Natl. Acad. Sci. USA7 7 : 4 0 3 0- 
4 0 34(1 9 8 0) ;gfc#[#ffFfR5 2, 3 2 2 ^ ; gJC'Jtl#frig 3 6 , 6 7 6^; 

mmnm as, 04e§ ; mmmt& 143, 949t ; mmwm 142, 

6 4 1-^- ; H*H#fFffilI^8 3- 1 1 8 0 0 8^ ; *H#frH4, 4 8 5, 0 
4 5-^*5^^4, 5 4 4, 5 4 5 ^ ; ft btflCgfcltl^frlfS 1 0 2 , 3 2 4^}C 

ioTpS$tb5„ y^y-^ii, /h£ft (20o-soo^^Fp 

-A) )|-7^7St\ IIi^5|S)3 0mol. % a 1^ X o -;V £ 9 « < 



^ftttBWg-^ift, _hlHwS*{CioT, ^1 m g/k gtf>fe 1 Omg/k 
g^^J^fc^iicft^, ASIftfcft, ffi^EB:, FjT»]»$S£*fi«65 3; 

^ft£fTft5fc*£ft, Oao-C, SfJifSrFaWLftv^ 5i-, ~- 
fB-7/vfY-»-jo7-A§, §¥*J:c?)#^ftit°b-y > tS'e-r5 i 5 
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rav/Vfy-, doiW\ *-77f-C yVa/'«-**v'^-f (HRP), ft 
v t'*'T*fflMiItffl v * 5 £ fc t * 5. r. »^Bf^<offiffl 1" 5 fc * 



^t^-et5o «x.(4\ ^m^^a^ti, 3 h, 14 c, 32 p, 35 s, *fc(i 125 
— £ (hrp) ft£?roH^-e&-5 5o 

m'X^fDjjm^m^^tt^^^tK ^(DXo^maX Hunter 
Pj, Nature 1 4 4 : 9 4 5 (1 9 6 2) ; Da v i d Biochem 
istry 1 3 : 1 0 1 4(1 9 7 4) ; Pa i n?), J. I mmu n o 1 . M 
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eth. 40:219(1981); Nygen, J. Histoche 

m. and Cytochem. 30:407 (1982) \ZWM£tlX\<^5j3 

3„ Zola. *r/?V— t/Vffifc : gfr?=ar/KMo n o c 1 o n a 1 A 
ntibodies:A Manual of Techniques), pp 
. 1 4 7-1 5 8 (CRC^Mft (CRC Press, Inc., 1987 

) 



tf-v — <D — ^©T— -MCfS-p* LTV^t, ^COti, Afn7/Vf-7-©y-Ji0 
, Mx.fi, *S#f?IS4, 3 7 6, 1 10^«r#HK„ -^n^,V^-gfr©Jg 
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*Hill^»^!:»^^r§lfflSi^rv^5fllff«», #fi\ *3«ttWffUi««:, _hfB©fc 
© % TIB® t © fc-r^r ttrr «fl^-ix*^5o 

H 3&mtLtc 0 rfltt, maKHS!+(Ridgwayb, _h!E(1996)).&tJ=r r. fciBf&l, 

««3S*te<o|!8S«rjBtt5 (H1A-1C 
)„ ^Mi^ofeWtt #»K:*tftt h s cFv^^y-SrSBiJ-f- 
5i it-ioT^^Bl^tbfc^aughan.T.J. P>, (1996)_hf2) 0 
HJfeMl : ^^©PM^protuberance-into-cavity^xn^yV^-^— 



Chamowt, J. Imminol. 153:4268(1994) ici 19 3fcf-fB*c £tl7c t MUtl-CD 3/ 
CD 4- I gG^7<5K©C H 3#gfi, [UiRT*# fc— 7 1 o -v/Vf-v— ©/■*—- (r y 

t MUftfr-^tt^H^-^ 7 (Ab/Ia)Si-CD3/CD4-IgG©^^Sr*< ^©tE^Sr 

f-^-V KSrfflV^cf--C b -11*^11 IS (Kunkelib, Methods Enzymol 

. 154:367(1987) t P. Carter, in Mutagenesis:a Practical Approach, M. J. McPhers 
on,Ed.,IRL Press, Oxford, UK, pp. 1-25(1991)) |C,toTCD4-I gGtf-ei|J 
*U Koitftti/?.? \sHr<5- bWllir J; oT5l|iE L/c (Sanger 6>, Proc.Natl. 
Acad. Sci. USA 74:5463(1977)), #C©g3£#H8 



-211- 



M-CD 3cDC B 3 . 1 CD4-I g GcDCu 3 



T3«Y 


Y407T 


T366W 


Y407A 


F405A 


T394W 


Y407T 


T366Y 


T36«Y.F405A 


T394W:Y407T 


T366W:F405W 


T394S:Y407A 


F405W:Y4O7A 


T366W:T394S 









F405W 


T394S 



a*T 3 6 6ii, y<—hi—C u 3 K^-rv±CDa*Y4 0 7 CDzMf ^FalKl 

5t©-efe?)34fr©»-a-%iiiu:-cfeSo -oco^^i^is-^rti, -o©c H 3 

h7^yfroT3 6 6Yt-?rcO/^-b-t--K^'l'> c t ] »Y4 0 7T<73fflH£>3ES 
^cD^i^U^^nSo Kabatf&tt^.XxA (Rabat £>, (1991)±|B)Sr 



#L-CD 3gI(L) fcfift(H)^f£(Shalabyib, J. Exp. Med. 175:217(1992) 
tRodrigesfc, Int. J. Cancer (_kfE) 7: 45 (1992) ) £r a — KL"CV^57 7 w "i ? * K 
fi, Klut-lBft^^xfcii^ (Chamowb, J. Immunol. 153:4268(1994)), 7/"^ 
5 K£=i— KLTV3CD 4- I g G^f£(Bymib, Nature 344667(1990)) £— ft 
t 2 9 3 S^£*#A(co-transfected) Lfc„ #A^^tfc 

7r-i>^ KDNACO^:Sf4@^L/t— A<DJ±^S4A b / I a ^ 
^©^fcft^b'rSiSfcgjtfc, la VT'y hDNA(15 
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n g b-^) (K»-?)}mT«« 9 : 8:1:3 ; 7:1:3 ; 6:1:3 ; 5:1:3 ; 4:1 

:3 ; 3:1:3 ; 1:0:0 ; 0:l:3 o 

^(D^MMti, SDS-PAGEfOI/'-f-fVv'b^ h D-^^-r-^^ 
lc£%ft$f(Dlft\ZX? t cm5/^^.ge9(ProSep A, BioProcessing Ltd,UK)£r 

StV^V^i5i^V^C„ ^0%CD|^S», P VDFJSGiatsudaira, J. Biol. Ch 
em. 262: 10035 (1987) )T»m^.7"p yfv >^tl-T5 /SSK^J&Skl.toT 

i>5 Kio»A (3F7^7^-> 3 y) ft, fMLfclt), Ab/la^ 

^7, IgGil a iSfecDjg-g-fe&riCS (Chamowib, J. Immun 

ol. 1534268 (1994) ) 0 ^1^7^61*^9: I a ^a- h'LTV^tADN 
AOyy^v^a ^S^WSif, HIllXStLfc^fjS-f- 34^^-?— ©77^'>a X 
tfS#<&3, la : H : L CO 6 : 1 : 3 ©SAD N AifC^ I a Jjv^^-?— 
(22. 5%) HgG (23. 0%) (OMSly 7 ^^a>t MC5i. 5%<D A b / I a 3^ 7 

*i5ffi5 &ftt>*£^mm<D7- y^^f^m*^^m^ntcitm ■. 50% Ab/i 

a 3^ 7, 25% I a -?—Rm5% I gGti< -SrTSo 

If£MC H 3£^*LT^5«k:.*fLT, Ab/Ia^^7lt irC-CD3fi« 



iCD4-I gG IaiS, ZtlZ'tlY 4 0 7T^fitT3 6 6Y|fifS^tl 

1-5*^A^^92%*TcDWt r 'IsIl|X$tifc <) t> u^^p>©ffisi^*sm«© 

v^©gi-e«iBI£*x;fco v^T ftfr 1 owaifcliiflJBRf « - t ft Ll^ T 3 6 6 Y 
"fSo Ab/I a/^7*!)yK©77^i'3yii > 8EiSS(Ab T 3 6 6W 

, ia Y4 o 7A)©W#0>-9vfXfcitflr*-a£ 1 1- ioTifE(-SM$tb-5 r 

tf4ftV\ S2©ait^ x; 7(Ab F4 0 5A, IaT3 94W)lt *t 
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y-r^-flS-fS I a T3 9 4Wft^M#W^MLftlMift£ffi5fc&©&A 
DNA©/hS^77^>'3y»TAb/I a GD71%£T-£:£Cfc 0 2o©J4i 
SlLfc^^©llj£B^#^7(Ab T366Y : F405A, la T394W : Y407T) ©iH^-ttfl 
, Ab T 3 6 6Y, la Y 4 0 7 T^TJ^Jii^fiA b / I a ~f V v K©£ 

T 3 6 6 Y t Y 4 0 7 T^Mft^Tkl <£ 9 #biXfcA b / I a^Z-yO^y^ 
v^gVil, !«Ufct5Htfcfci5, SADN A s (omzMW&\Z-W$LWkX*h ofc 
„ % ^\^Wk\^X\^%M\&, mono S HR 5/5 # y A (Pharmacia, Piscataway, NJ) _h 
X4ir^^k9 n-r Y^fyy^— (20mM H <J pH 8.0^0-30011*1 NaCl) 

tioTAb/I a^^5^b*Si:|s*^iifc„ rtU4, A b i I a <£>fB*fl$ 

I^^TMoAb/I adf^y»M5fe»fc*(c^#-efcStW1-5o 

1 0©^&g(Sureshib, Methods Enzymol. 121:210(1990)) ^fe> 

*i£HTK:£t?«cS£. tCiot, f c-^b s a b ©itft«r*affl4:iiJn-t- 

5r t^M^ftSflaiA-lB), T366fcY40 7^^|;ft#^jiloI g 
G X ©C H 3 K^-f>#ffi-Cffi»aS^^^ft#$tb5r T 3 6 6 Yt 

Y4 0 7T»#'<Tit ffi»t h I g G T-f y^-f 7° (IgG 2 , IgG 3 Xi±IgG 4 © 
i 5 t£)<D^u^/is^-Z±m-f6tz>b\cfimb£KZ>T'h?>0 o 



'ion 

«*©^r«:^€-r5fc»t«fflUfc : i) Ca^ltt, »iU<ttS«l^ 
7^ K^^(r^ffi$tl5-?:^^afflLrv^5(5.0^^6.8A) (Srinivasan, N. 
Int. J. Peptides Protein Res. 36: 147-155 (1990)) o 7. 6A*t?(Dffi|iR^ £ 

n t &fFLfc (Dei senf of er, Biochemistry 20: 2361-2370 (1981) )„ ii) Ca 
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2o©C H 3 K^'f ^-hW^^SJl^fcS^-C&S, iii) -^©a 
Sfiv^/K^ i 5 WiB#(tbtu5 (Srinivasan.N. e>,_hfB)„ 

B. i-^/VT 7 ^ KlS-n-W&X/Wto v^/VTW KSMHi. Insightll releas 
e 95. 0(Biosym/MSI)SrfflV^ThumAb4D5-FvtoV^TlB«$^fca'P (Rodngues h , 
Cancer Res. 55:63-70(1995)), tflgG^c (Deisenhofer, JifB) tplZ-^f/U 
itLfc a 

, # 5££M4cD^^MIf IS (Kunkel £>, Methods Enzymol. 154. 367-382 (1987) ) |C «£ 
ott MbL"fdK-CD3fi#OlB:CD4-I gG0C H 3 K^-Y^^iC^AL-fc 



Y349C.5' CTCTTCCCGAGATGGGGGCAGGGTGCACACCTGTGG3' (SEQ. ID NO: 1) 

S354C, 5' CTCTTCCCGACATGGGGGCAG 3' (SEQ. ID NO: 2) 

E356C, 5' GGTCATCTCACACCGGGATGG 3' (SEQ. ID NO: 3) 

E357C, 5* CTTGGTCATACATTCACGGGATGG 3' (SEQ. ID NO: 4) 

L351C, 5* CTCTTCCCGAGATGGGGGACAGGTGTACAC 3 ' (SEQ. ID NO: 5) 

D399C, 5' GCCGTCGGAACACAGCACGGG 3' (SEQ. ID NO: 6) 

K392C, 5' CTGGGAGTCTAGAACGGGAGGCGTGGTACAGTAGTTGTT3' (SEQ. ID NO: 7) 
T394C, 5' GTCGGAGTCTAGAACGGGAGGACAGGTCTTGTA 3' (SEQ. ID MO: 8) 
V397C. 5' GTCGGAGTCTAGACAGGGAGG 3' (SEQ ID NO: 9) 
D399S, 5' GCCGTCGGAGCTCAGCACGGG 3' (SEQ. ID NO: 10) 
K392S, 5' GGGAGGCGTGGTGCTGTAGTf G IT 3 ' (SEQ. ID NO: II) 

C231S:C234S 5'GTTCAGGTGCTGGGCTCGGTGGGCTTGTGTGAGTTTTG 3 ' (SEQ. ID NO: 12) 

7 5 /®>glSi#^-(Kabatib, _hlB(1991) <D E u #-^f+^ A) 

(CioTS^tbSo ->—-^^—i?version2.0(United States Biochem 

icals, Cleveland, OH) Srffl V ^ v ; 7 =; '^-^-->5? 7 I/^f- Kffi^IJStS (Sanger _k|E( 
1977) ) J; o TfttiiE Lfc 0 

ft ; vl-v6, ^4)f±, Ab/I aW7'5y K« #i-CD3/CD4-IgG (Chamow h , _k 
|S(1994))©)fM^#<^Wtg73^fc^Tll»^iit«Lfc (> CD 4- I gGS 
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LT^5iiSiJ©7 P 7^5 Kt-ffKl, 2 9 3 sajja^l-*#ALfc 0 'ntpW 
-^-©JK*ii, fe5|tffl«I a : Hft : LfDN AitT'#A-T5 - t Iz X 9 KS 
it\,fc a Ab/Ia^rc^?-, I gGMl a*^-f-^-^jSfeii, :/ 
K')ffynr-1 > >'A77^-f^ — ft^U SDS-PAGE i V— if— t> 

^4C5„ L^L&^P^ i/X;V7-< F-C n 3fI^>f)OAb/I a^fn^ 

-f-v-ii, c„3 Y*4>*p<DmM Pxtvyj KcD^li-ifetT, «^,»Sico 

*?W7 4 mcx^xmmziitc ^fiig-s-LfcAb/] a/M^y y ra, s 

DS-PAGEfCj; 9 v^I^i' KC H 3 ^Mft^ttl? £ ty-^Xf^ 
v^i?y y(;fILfcfMc H 3 K> -f vSrttofc^fiS D S-P AG E tr J; 
otli^M^fc. KC H 3S^Sr*t3fiU Y349C/S354' C, Y349 

C/E356' C, Y349C/E35T' C, L351C/E354' C, T394C/E397' C, i RO t D399C/K392C t Sift L 
fc 0 Bi-©^*^(D399C/K392'C)fi, W&MfoO S D S - P A G E ftffifc X 5SK 
Si LTf4SI:ix.5Ab/I a/^7'U y KcOilXi^HTO^ifJP Lfc(^r 
tl-€tb7 6%M5 2%)„ ^Sfi, T$ / gf^StS-?- (Rabat fj, ±12(1991) © E 
u A), ^(:ft<"tft7^iiaotiLfc 0 C H 3 IS 



2»=th°-^co?JSi±, 77-f A^fOiaor^JW, ^C0&#i4. f£ 
^ftCK392S/D399' S^ff^S t ttK LTSfH LfcAb/ I aMi Ab/ I a 1 
a»iJj#ititt©P i 5*'5r-^x.fci fc^£>, 9 2 iD 3 9 9©g&i^5 <£ 

o^/i^y^ kc h 3^#;^ 293 slBsatpfcts^T^^-tise'lRH:^ 
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/n°~ ir>"r— v ? SrfgjRLfc(^4 ; Ridgway^, (1996) _h|Et#Ji)„ r;h,P>2o<7) 

CD^^Ii^^fco L 3 5 1 CXBT 3 9 4 CSrgtf, 2 OO^rTVWt Ufc 
^*/V7W Kit, v^/V^ KS-o-^T" P ^"-f T— (L351C/S354'CiT394C/V397' 

9-v 1 6)(f>fc:BEBU ^-xn^V^-©W^ffLfc(^4) 0 ^fP^v 
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Yr U7 It 




_ 




51 ±1 


vl 


Y349C 


S354C 


54 1 4 


v2 


Y349C 


E356C 


55 ±6 


v3 


Y349C 


E357C 


57 ± 4 


v4 


L351C 


E354C 




v5 


T394C 


E397C 


9 / at £. 


v6 


D399C 


K392C 


/ j ± J 


v7 


D399S 


1392 S 




v8 


T366W 


T366S-I 36XA-Y407V 


SO. / j± J.. J 


vv 


1 jooW:D399C 


T366S:L368A.K392C:Y407V 


86.5 ± 0.5 


vll 


S3S4CT366W 


Y349C: I366S,L368A:Y407V 


95 ±2 


vJ2 


E356CT366W 


Y349C:T366S:L368A :Y407 V 


94 ±2 


vl3 


E357CT366W 


Y34»C:T366S:L368A : Y407 V 


93±2 


vt4 


T3«6W:K392C 


T366S:D399C:L368A:Y407V 


92± 1 


vl5 


Y349C:T36«W 


S354C:T366S:L368A:Y407V 


90 ± 1 


vI6 


Y349C:T36«W 


E356C:T366S:L368A: Y407Y 


95.5 ± 0.5 


vl7 


Y349CT366W 


E357C:T366S:L368A:Y407V 


91.0 ± 1.0 



A. 7r^f^^7"l/-lt„ 77-5 f 7^^7 , W*fett > gf/iC H 
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J±, Ml 3m&?IU?>s<?\ZM&LtcC H 3<D%2<D=<t°~bjmmi5tl6'< 
~ff- V7 7 v >f\zM& bfc ( g D^f" K7 9 y :7\ 0!lxJfLasky, L. A. tDowben 
ko, DJ. (1984) DNA 323-29 ; Overman, P. W. b, (1985) Science 227:1490- 
1492) fi&g^^flc. T366W(Ridgwayb,-hlB(1996))SrffiV^ 0 SM^mW^y ^ ^ 

yy-it, iioc„3 y±(Dmmcm%m^mm<Dmff%,mc£^xc u 

C H 37r->'f^^/l/-7^y7!J-»l.l x 10 5 »*iT^13 — ^[4, PC 

R79^^hJcJ:5i«C H 3 itg^-ro-k h coffin i o T«fg Lfc„ 

t©77^yhit SWftftff£fflV^fim366, 368 i: 407^*^^1-5 
fcfcfcSMPP^y^-r-Srffli^-C P C RiftUfcK J; 5 #b^xfc„ 

2H5 7^KOM©t, ^f7a-y©77^->aytt -*1DN 
AcDTtfn — * y/L-SM)*S)i- <fc 5 t , ^ft^ft 9 0 6 0 % s 5 0 "/o&t^ 1 

7W-*f»Lfc 0 lfroIf^f*i55XL I-BLUE™i(Bfl&(Stratagene)4:ff^ 

#^n->©5pKj> 1 0 6 ^b°-^r N JIW (panning)© y V > KSfc>9 liffiffl L 

o 

7 7?VK©IK©I, #P>ftfcC„3£gfti±, SMftLfciSS^ayt 

y^^r^/mmm^^^ mmc±x<nyu-^\x aa366T"tyyx 

i407-eHSiJ^ixfc„ 6©afc57 5/»0>IW^*?*HU ll«0*lS*Lfc, 
Hfi^ft, T366S:L368A:Y407V5r-a?>, />& < 1 £> 2 ftHHtK ^ixfco ^ftbro 
77-i ^JSR&B^Tftfe, ^fefcSH^iXfc'^ fn^v- T366W/Y407'A(Rid 
gway, J.B.B. 6, (1996), _kf2) t H|-©K?lJSr#L*V\ t©7r-5?lR« 
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f^T?^? KpAKl 9 (Carter^, 1992) _hl^=t— K£ftfcC H 3g£^#:Sr 

TcftlW^^^-Brfco DEAE-t7rP-^FF 1 AB x ^Resource 
P-7h^77^-tio TftM LfcT366S:L368A: Y407V^S^Ii, SDS-PAG 

l± 0 mm&m^^^~wm^mm\cj:^xm&^tcm^.mc lI 3, t366s : l 

368A : Y407V, T366W&t> , Y407A^^ff<D^Rii'±, ^Jfi LfcM <0 T'fco fc 0 
B. 7 7 - i^lR Lfc--r n ^ v-ggjt C H 3^fpWv-og£ 

n-zW^*-, pRAl^tillLfc, MW^ii, XLI-BLUE™^«yr- 
v 1 5 I0 9 pfu/ml Ml3K07cD#£*T*50/ig/ml#A~<-v'l) y 1 10/t g/mlr h 

7lM * U y^-^f-f 525ml LB±#*tSS-rSfc*!^$fflL, 37°C-t?-gfe-f 
y^^— -> 3 y Lfc„ ^rWMSii^'L^iKeOOOg, I04h 4 °C) M £ o T I/ 
yhfl2Lfc 0 7 7-^(1 5ml 6020% (w/v) PEG, 2. 5M Na C 1 liio Xtt 
MKL-jt'L^SK^OOOg, 10#, 4°C)(7)ftt±tt^^[HlJR$^ lml ©PBS* 
immm^fCo PB S*0-6MO^T = v'^g?180/tl^20/i 17 7-^11*1 
fc&P 5.0^M}S(?~25 < C-T?-< V^ra-<— VLfc, #7 7 — S^^T' 
/KD/y =i— M20/zl)f4, 7K"C-+^^*3K Lfc. C H 30^7nWT-0|F4 
fi, 5 B 6-ftl7°i/-h^Mv>MIIi: Lto-7x = uy^75y^ffl^fc 
*-^7fV s^>a^^-df->^— tffcg^LfcJrt-Ml 3JKU^n-^-/WAb 
C£ot77 — 'i^^r^W^S E L I SACJ;oTj|£tfc. ZORfc 



\X 2.5M H 2 SO 4 50Ml©^DtJ;o-CffllhL, 492nm^®3ta^SlJSbfc 0 ^ 
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oKaleidagraph3. 0. 5(Synergy Soflware) 3rJSV^c#ift^ft/h— SSfcfc ioTEB 
Akg^HJ&^ftfc^P^^— , T366W/T366'S : L368'A:Y407'Vii, {ft 
Lfc-^r V ¥4 -v-fit, Rtt Lfc-tr P ^-f T366W/Y407' A ± D t^fjt 

iv±m*TKy-4 x$m? p h ^ 5 7 ^ «t o -c ■r--e*> 5 =. t tf&m 

$^c(175mg/mU U V»K«fl2^IftS* (PBS) «f»). «t-©W^tt, C H 3*V 
•v— i t) fcfc>T ^}CSV>^^M^LfcT366S : L368A : Y407V^*frCO^-Cfe 

T 3 6 6 WftiiB, &0T366S : L368A : Y407V^tH^flcCD 1 : 1 M^fe, 69. 
4°C jC*3lt 5 -C^ifcU if^a-ix FMWg^fP^v-© 
Mt-St5„ — T 3 6 ewlg^^^v-lt T366W/T366'S : L368' A 
: Y407'V^?|iK C9|l£3— fn^v- (AT m =-15. 0°C) i ►) t.S£tt(-^S 0 
mg#coJiCOT366S : L368A : Y407V^?M^^fr!±, iiCiorMtSM 

RW-Lfc£«^S£k Y4 0 7AI1 T 3 6 6 WftE^MfrO^feTS.O 5 ^ 
T-C^r^m58.8°CS:0565.4 < Cr^i!t!-r5„ r*Ui. f-^-y hSE^t T 3 6 
6W(AT m =ll. 0°C)X(4Y4 0 7 A ( A T m =6. 6°C) fc^-f *) ±# 

SttSr* -t-<5T366W/Y407' A*^- ^-f ^-£>ffMl--g:-f So 7 r-^IK Lfc^ 

T366W/T366' S : L368' A : Y407' Vft\ ^H-Lfc^fB^V- T3 
66W/Y407'A, (AT m =4 0 °C) £ 0 t— S^T'fcS^, L^U KIC H 3* 

^^•^-(a T m =-n. o°o «t <9 tsstt^ses. 

C. VfjJfT?<7)7r— y-a^bfcSifr^feffiftitH^ (Ab/I a) CO-? 



b/I aW/JyF, S-CD3/CD4-IgGCOff^§r5»<^cO|g^^ttKL/t(Chamo 
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wfe, (1994), ±.Bo ZtllX CD4-I gGt-tCt HtLfcft-CD 3gi(L 

cf^yASif, SDS-PAGEi^^y^-f-fyi/F^ M-( 
Ridgway, £>, (1996) , _h|E) Hio TfPffi Lfc„ Ab/I aM7'9? KOJttSTC 
#3JR*#, ffi-CD3i«#KttLfcfi6je&£#:T3 6 6Wm, Ia» 
T-vHSiRLfc^M#\ T366S : L368A : Y407V, Xf^tfLfc^^fr, Y4 
0 7 AC0V>-f^^A/fc*^A^blHlI|XS^c(Bl3) o 

/t1-Sffi[p](rjo^-CfFtf Lfc 0 ft£a^#\ T3 6 6WH:, fa^-fSKiMfCi: 
«««*#A^i gGSrjffi^5ifiSiJ«)HL i e/-r-(#-^/w7>f K*g-£-l g 

\Z.fflM£tltz 0 QM&gtfa, T366S : L368A : Y407VH, tB^tS^y-^? K© 
t/5=>6>, £'>*^^-ft£J«*£-fr3„ Y407Aii, H3t57 

^*ftf±, SiC„3Hi^i:Ml 3»fi^-III<?5WC»T^-^©^t LT 
£C5 0 XLl-BlueOi 5 ^-ffi]fWB£l-*5^T, C H 3 »£^-IIIit£-* >" 

/*?b *tfS1-5 ^ y -co c H 3 roji}**s^ § ti5 tc 5 5 „ 
r=^^iBII^$bLfcft^t^M^«)«SWtSrilt«fi-«(Figinifo, J.Mol. 
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Biol. 239: 68-78 (1994) ) 0 fr< Lt, ^T^^yBf I#IK©If £ ^miWf 
fecr>ffittW^T7 e n-^T*fc5„ C„3 VO^-^i^V^, Rtt Lfc^ 

7 y -mm. 

v(scFV)in#:7^^7 !J— (Vaughant)(1996)_hfB)^, A 
x 1 (t h U-feT"^— fni/^t- tfECD), GCS F-R(t HgS^B^ 
-iWV't^-ECD), IgE^X^IgE), IgE-R(tHgE 
Hr:/* — aHE), MP L (t H V^*V^^^Hr^^-^n^>-dr-j— 
ifECDh Mu sK(t Hfi#Stf)l/t^-f ci/y^t-f ECD), N 
p o R(t YinVVT yi/t^- Np o R ECD)> Rse(Ul/t#-f 
n-jyy^-^— t?\ Rse, ECD), HER3(t hl/t^-f Oy^rf-f 
HER3/c-erbB3 ECD), Ob-R(h h W7°f > Hr:/;? — E CD), S-tFV 
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— fe>"r— i^i+^-5fc£>(;iFengi:Doolittle(1985, 1987, 1990) ®7/Vd' U X 
Attt5/n77^"7 7-f ^"SrfflV^Tit^bfcCFeng, D. F. tDoolittle, R. 
F (1985) J. Mol. Evol. 21: 112-123 ; Feng, D. FfcDoolittle, R. F. (1987) J. Mol. Evol. 2 
5:351-360:XU ; Feng ) D.Fi:Doolittle,R.F. (1990) Method Enzymol. 183:375-387) 

5(ioo%iniH4) s c f v<DM&£^Lrv^v I m.<Ditm.x°3bZ> t> M&tf, Z<d 

iyfP-4/9(HER3xOb-R, V 9 7~X°M htc) ft, HER3£r 

^1-5 4o«^o-y^i Xft^K-hwSi-o b - R ^ o - yi vja^JSr* 
£-tZZ.htfM>ti)£htzi!>\ Ob-R^tSgw^P-yft, lXft^W 
i:©ft-HER3*n-^fcv L B?"J£*#t5r ilrSt. *f«i»J:©3i^h U 
-ft, ^©*ffl^© lXteZiUZ-kcotxi — yt V L Ba^iJ5r*#-t-5*fflrt©a; 
fr^n jrto Mx.ft, MPL^c-y©»i, 1 Xft^Jili:©tt 
<DMPL^n->tV L iB?iJ§r*^rLfc5ocD<?n->-^BJb^MrLfc 0 (IgE x 
Axl)Xft(NpoR x IgE-R)©£5t, *ii»«^^«»S^V^-^(-*5V^r, 
1 1 1 ©WMte^o^Ttt&^ftS:?^^ >- boim^i-^&^ofc 

o 

%T*&ofci§-£\ T 5 / K^*^S©&B^o^Tf^ fetvfco 04ft, Axl 
(;? p — XAxl. 78), R s e (^o — VRse. 23, Rse. 04,Rse.20, &U*Rse. 15), Ig 
ER(^P- VlgER. MAT2C1G11), O b-R (^ n — y 0 br. 4), WVEGFf^n 

- >-vegf . 5) k #stt z no 8 oco^^c v L ie^ij<z>ttg^-efe sa^j©s 

^(Kabat, G. A. b (1991)±fB)XftWjt©^tt(Chothiai:Lesk, (1987) J. Mol. Bio 
1. 196901-917) iZfe 5 fit^-a-CDR^SW^Btts ^tl€tlTlli # £ £ o 
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6o^|-T'fc5„ Rse.04tobr.4«g«(iS(^99%SH^JffilSlt©ii > 
JSS^C D R s ©^M© 1 ^ST-ft^f 5„ Rse. 20»M((S}^98%IH^J|S)— 14) 
i±, guJSi|g^CDRs©^fl!l©2aS-CS4S. *T 5 KM 

^X.tt\ 3 *Nc:ftofc s c F v (W&HAxl. 78) (Dmmt 98-99% BBMIH 

o 

©f^K : Sl-O b -R/jrC-H ER3, 

thf yi/*^-(Ob-R)X !-4HER3/c-erbB3itg^ ^Mfe ( H E R 3 ) 
©M^K^^£S-&-LfcS cFv77^yHi, *§V^fc FscFv7r 

996), _kfB)„ I/^fyvt^ — I g GtHER3-I gGdmlPBS^lOMg 
4°C-e-ife, ^il-r^y^3---/(Nunc;Maxisorp)^*»-t-5fcfetftfflL 
fc„ ^SUt^r—^StH, £AT©&IE£#V\ Vaugham(1996), Jifeiri^fB 
* $ tbfc i 5 i-^fl Lfc 0 t E- ft LfcirCf*, huMAb4D5-8 (Carter, P. & (1992) PNAS 

USA 89: 4285-4289) X!±t E-ft Lfcft- I g E (Presta, L. b (1993) J. Immunol. 151 
: 2623-2632) lmg/ml©«*T% F c -ffi&7 r — v?£rS£*-f5fcfc© i g-:iiBiJl 
fS^i^fefco ^tftt^ 3 iljglj (Hawkins, R.E. 6, (1992) J. Mol. Biol. 22 

6:889-896)^, s c F vfe^-U^Vlx-fe^^-^^i-Sfcfel^ffl Lfc 0 
©l//fyi/t^- I^L,fc^Of7-^ i^m^-j— if (Carter, P. 

(1989) Proteins :Stmcture, Function and Genetics 6:240-248) 5 1^7°^ V 

U"fe^— i g Gw^mmftg&^&J;!^©^©:^^ yAt7 7 p 

-^^ia-vb^7 7^-tJ;oTF c^b^HtL-fco ^(DV-ffyv^z-f^-^ 
tfJj-f-VftU #1, JB2, Xtf*3?*VK<O»aOTR:i00nll, 25n 
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>-W.W< y ittt fcT— X (Dynabeads, Dynal, Oslo, NorNvay) V ^Tjiffi L fc„ 

bn-/V©^g##H^-X(4fif*SrfflV^fc7r-v ? S:U ? s c Fv ELI SAfcl 
ioO?!)-yLfc„ KS-ffltt^i3-^»#iHtSr, T^-f^-. fdtetseq 
SoitrnJClJ/*— *(Vaughame>(1996), ±|B) SrffiVS s cFvjfAllOPCR- 
JIBXr/BstNKC i 5 iatW (Marks P> (1991) ±13) (-<toT5>ff bfc 0 BstNI7^ V 
7°V >h^±<9 lfab 5<D?V — V&PCRJty tmyc seq lOT^^f-V 
- (Vaughamk (1996) ±15,) SrfflV>T^*v ? 7 f ^v'^^- 5 (Applied Bi 

osysteins)&M^TiM^A'Ii£!l#tSL-fc. if^T'/H'i, Applied Biosystems Au 
tomated DNA Sequencer£/HV">-C##r LiloIl?!|£SeqEd3rffl(/'>T#ff bfc 0 ^7 

ffl-Cfc5rtttai§*L5(Figini, M. h (1994), ±12, Z<D&m>&Mfc £ 
±fE©;51££ffl^-t\ 1 10l45ft-HER3^B-yJ: l 8©#C-Ob-R 

85). *©B*JH:, -fi^l4^fr%«^1-Sfcfei^fflLfcia-Ob-R^n 
->-26i#L-HER3^ti-yi 8<OV n &tf*iI<DV L gS?iJT*fc5(&fB#M)o ^ 
<©^*ii(Kabat,E.A. (1991) _h|B) IdtJgV ^-^-f^- t~t § tb-£> 0 IH^JcD^tt (Kabat, E 
.A. ^(1991)±lB)X{±«is©£»(ChothiatLesk, (1987) J. Mol. Biol. (1987)1 
96901-917) i^^o fcttHfe^-C D RjS*©tt«{4, ^H-mTIi-hit iot 

tbKL/c(gl8&t>*g5) 0 1 lcOjf[-HER3^n->'(D5*>W4 0^\ 1 Xii 
o S*J1^ 1 8©&-Ob-R:?n — ^©J^wgo^-HERa^n — yw- 
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n-^T'fe5, K-Ob-R^D-y# 2 6 tS-HER3^c-y# 1 8^ib© 
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(Dtfifo^gfciD 8%SDS-PAGE sfMt, W^M^ n ■<?— © (a i£230» 
I^ftlOMW^b, -o©#^ii/7/V7^ KS-g-trifLT^S^-r n^V^ 
— ©(SI^200©I,^(t-h©MW*r'CO#ibv'7 h^^Lfco ^OMW->7 

£ 5 L I S Aftiaotl^JilS, Ob-Rjg-g-fi, Ob-R-IgBt 

^ y/^lt LT#fti-50b-R{CJ;oTEL I S ATyt^f "C^jEE £ ;tx 5 
o ^Ob-R-I gBt-a-^^^Ki*, 9 6-7^©5^c^^^-ffi©9i;l- 

^w?!/^ ob-R-i g^<o*WJIttiBf^-t»9Kt<fc»|{:8clHlj!fc»*n 
5 0 ^OTyfe-fK*lt5*2©^f: LT, \?*?--MtHE R 3- I gSfcg- 

TSJ^^HSo S-n-H, illtfbfcS&l^TMB^/W;^^-- ifSfC(Kirkegaar 
d and Perry Laboratories, Gaithersburg, MD) cO^R(idott2)< ; -fecO^'fli©^|5K 

^rtfa*Lfc*#T. Ob-R-I gtHER3-I g ©^^©-fi^tt 
@aOb-R-I g/-fiW^4in*/HER3-I glftfy 



^^(ommncmfefcLtcmtii»smftmmt Ltin$ji5„ ob-R-i 

, Vk&<D%£&%7frf<, HER3-Igt^t5^ Ob-R-I gift 

g^L&i^ftfi, JilBfi^£*^*T, fttt©*t*£^-r„ Ob-R- 
igiHER3-i g ©W*tJie-g-f-S^t^«$^6-«i|*affiK^I4, K 

5 - mWSttSifr^HE R 3 t O b -RWPfTJl^-g-rS i t £EW-r<5„ 
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m-(o b - r/h e r 3 ) -mmmmiW-tDmL t mun, siT<vm n mn l 

fc 0 fc M&^WB2 9 3 SiiM&£, ^limaiE^gt-Ob-Rfi«. Si-HER 
3ii, XiiJiK&Lfcii'9^ ; e^»^fl£(-*aT*fcofc^C2->-2 6 Xii 1 8 

a- K-fbDNAOJt^i*, ««^-o b-R/$i-HER 3 -a^MttSlfrcOil 
a££W.BL&^<£5(-1 : 3tLfc 0 i?57j<D£#^ 2l^*fLTl : 1 ©JtT* 
fALfco 12n g© KDNA&, 7£^T* y >«#/V>"7 Aft 

p$iC J; o T293Sffliacp{C##A (co-transfected) L/c (Gorman, C. , DNA Cloning, V 
ol. II, D.M. Glover, ed, IRL Press, Oxford, p. 143(1985) ) 0 *<£>iBfl££\ PBSt* 

^V/^fCi4, 0^{t:bfc7 P n7"^>'A(ProSep A, BioProcessing Ltd. , UK) 

^©Sv-^y y ^^^rKih-r 5 a- KT-fe 1-T5: KSr50mMtD*^jiSS-e 

SkfcSJIlfeWi: LT, St-(CD3/CD4)ei#:/*ft##B^©«St«fSS!4:aT 
©a^HftLfc, fc M&^W8i2 9 3 SftHS^, 3ocD7°7^$ KDNAfcfflV 
TF7^7x^i/3>Lfc, #7"7^? Kd^rt-CD 3«H, #L-CD3 I g 

G L m.m, xf4fei;-cD4 i g G^mtt^m^-zmmc^- ki-5„ 



fifi : 1177"^? Ki£*fU 3:l:3^^8:l:3Ffi1(DffiHi Lfc 0 h — ^/VCIO 
H g©7°7X$ KDNAte, ^AttI(-PBS-e»Sr*#-L, y^*/Vv"7A 
£fcft(Gorman, C. (1985), _h|H) (C X <9 293S»Satf>{C*#A bfc„ Fc-tf?y/< 
^flil, la^-fbbfc^P'r'l' >-A(ProSep A, BioProcessing Ltd. , UK) I^T"&B 
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Ky/KNovex)T*S^,*»b, Serva bluet- iS^fel-ioTHimftLfc,, ?)V 

oRad) t ioO^ VL, ^LT^>^RJg:igfe£rMolecular Analysty^ 

•^•^-^5rii±i-5fc*^ir^B8^^^T^So U K, K392 

/D399'Cii, ^rn^-YT-^^it^U 7 6%tt*»---fn^-7-^4)$ 

*vll, v 1 2, Sffv 16), LT, "mW^ttfeif*©^ 1 iS?2©5tf 



m^f(omm ■. K-Mpi/feL-HER3 0 
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y-i-fy ©Jt«), -hlB, £rfflV\ jjC-H ER3 s cFv© V H fc V L T 5/8 
t hbnyf/K-fxfykt^- c-Mp H^t5 2 3 scF 
v £ Jfclfc Lfc 0 1 1 ©ft-H E R 3 ^ n — ^(0 5 o(i, 1 Xfi-tftJ^jKOM p 1 - 
^-g-^ta — VtP— ©V L T5/^EMSr**-r5o £*f^ 2 3®tt-Mp 1 s 
c F vCD70(4, K-HE R 3 ^ P — >C0— O i |^ C V L £#4? LTV^C 5 , 
±1S, &#£#bs)o JfWftfc, V„T5/»ej!IH:, ffi-Mp 1 itt-HER3^ 

•^■COji-Mp 1 scFv, 12B5 (Genbank accession number AG048775 ; HE, 
^#77 : 2 7) £#lHER 3 s c F v ^P->H 6 (Genbank accession numbe 
r AG048774 ; HB^IJ#^ : 2 8)tt, [R|-©V L ga^mtK3IKK)(C^5 V H |H?IJ5r 

^Jffl-r5„ ;tiboscFv77^ynt Mifcgi, mu^, 

H 5R H « t *f ^-f S L Ba« » »+ a » t - L fc 0 2 o © fc 
K^ttfcttLfc. -t©*il©L#li±, £&#v 1 ia> 
© C H 3 f ISrt^t-V ^ 5 2 o©Hf i: »A Lfc, ^r© I g G^jS^ii, 7° 

D7-fyA77^r^ p?F777^-tiottisu K-omwmm&Ri 



#fttt(cSoctar©±iipi±, ijaw^ h/^^7fMMt5Bs i g 

Mp 1 tHER3 ECDSM©n^kl$£^ai#Lfdn-Mp l/ti-HE 
R3BsIgGtt#Ot7Jtt, KT©il<9 E L I SA£rffll^-Cf¥tf L7c„ £"£"© 
IStPBSifIJfflV\ 9 6-<7^^(Maxisorp,Nunc)cDfi*CD!7i/K4, 
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5Mg/ml©HER3- I gGXilMp 1-1 gGt-ftSiL, ffiif Lft^-CO. 5% 
(w/v) B S AT- 1 BtM^o y ^ft Lfc 0 ZoMclBOtfim-i. ^MY349C : T366S : L 
368A : Y407V/T366' W : S354' CSr^tftrC-Mp 1 xft-HER 3 Bs I gGjoiU 5 
^SLfcF cf«lr^o*t)St5Ioei;-Mp 1 Xtifet-HE R 3 I gGiLfc 
„ g^©K*(lMg/mLm, t-tf=;HtHER3-I gGM^ M^r-Tlf^ 
y-*-^7T-f y %/3.^VHr^y9~ i?g-g-fr(Boehringer Mannheim) £01: 500 
0#K«i*!i23°CT2f$ff, BlMifi'f y^f^-v'g VI, 

JS^^OCirkegaard and Perry Laboratories, Inc. , Gaithersburg, MD) i£ J; o"t 

m^£ti±m>o icTMBi**(cj;o-c^mb/c„ 

f-fflbfcHt), ft-Mp 1/S-HER3 Bs I gGli, fUgiJlrMp 1 iHE 
^-Lfc 0 rfti^LT, iScOft-Mp 1 tilcOfii-HER 3 I gGti, Mfo-f& 

m?ktm\^2f-m^ l± (@6) 0 

H 3 syi^k -tie) ^*a^ttfr-ft#»s^«*ie)ia#rtcotg^^fc s r i zmu 

^©CnSfllt Lewis, G. D. b (Lewis, G. D, t> (1993)Cancer Immunol. Immun 
other. 37255-263, ^cO#:$B^##t i 19 cD^ffi^rffi^T^ L/cii 9 

WWl-il, aia«ttTs/ir-r!4, 51 C r-S^LfcSK-BR-3Xt/H 



BL-1 0 0 U WlBiaC-ttL-^tlATCCSffi^^-HTB-SOi: 45509)#.U^c 7^ ^ 
fl&i LTt b*ffijfc.«!J ^#5rffiV^TMf Lfc„ L/^Lft;^ Lewis^tM 
*9 , ^CD U >v^± I L-2 T'ffittft^tb^^ofco 

C„3^^#:S354:T366WStJ < Y349C : T366S : L368A : Y407VC£, Carter b (Carter 
,P. ib(l992)PNAS USA 89: 4285-4289) <fc <0 Mia ^tb/c t MWft-H E R 2 ft*. 



-232- 



tt&L#}±, HER2-J!SiJi§5i?L-lglBIS^ SK-BR-3^ i 9 AD C C ^HfS©!^ 
L-Xis*), ZOZbfab, r^^^BsIgG , s^^7L#:-^lfe#«-i^ftiBIa#|■t^do^^ 
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mm 

( 1) : 

UiOE^J©^ : 2 8 

(iv) fi^ff 

(A) W;-/x$>r^, -f>3-#V-7'yl ! 

(B) 7h'J - h:l — • ^ * • .x — t>*-4 

(C) rf! : +)"> 77>W3 

(D) ffl : # ij7t;b-7 

(E) S : U *£*H 

(f) mm^ : 9 4 0 8 0 

(v) zi>ti3--r-mm^ifeBa l : 

(A) WfltffciC : 3 . 5Y>f, 1. 44Mb7D«;t-r^^ 

(B) D^ta-?-: IBM PC — 

(C) a-^— 5^ ytf^Xrk : PC-DOS/MS-DOS 

(D) V7 F^7x7 : WinPat i n(v^>^-/^) 

(vi) ^aj07*-^ : 

(A) : PCT/US 9 8/0 8 7 6 2 

(B) tUMB : 1 9 9 8^4/?3 OB 

(C) &m : 

(vii) S«£ttJ!§I^-# : 

(A) : 08/850085 

(B) mm : 1 9 9 7 ^2M5 B 

Um){mMm : 

(A) : ^ > 'J — , r-f tK'J- 

(B) : 3 6 , 4 8 7 
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(C) : P 1 0 9 9 R2PCT 

(ix) tU3 ;a-^-y 3 >tf$6 : 

(A) miS : 650/225-2066 

(B) rl/77^n: 650/952-988 1 

( 2 ) ia?>j#^ : i (omn ■. 

(i) mqvftM : 

(a) mwomz : 3 6g£*r 

(B) K5iJ©S : M 

(C) IHOft : -*« 

(D) h^D^- : jgftjR 

(») iH^joiiiia : mmm ■. i : 

CTCTTCCCGA. GATGGGGGCA GGGTGCACAC CTGTGG 36 

(2) : 2©ii: 

(i) ia?ij©^^t : 

(A) mWO-MiZ : 2 im&# 

(B) : 

(C) m<D& : -*« 

(D) h^Oy — : gMt^ 
(xi) I2?ij©g$!ffl : E5»J#^ : 2 : 

CTCTTCCCGA CATGGGGGCA G 21 

( 2 ) : 3 vmm 

(i) SE^ICD^Sfc: 

(a) mm<DM$ : 2 nas*t 

(b) mm<Dm -.mm 

(C) : -*m 

(d) h^Pv- : mmw 
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(xi) BMomm : I3^J#^ : 3 : 

GGTCATCTCA CACCGGGATG G 21 

( 2 ) : 4 CDtS« : 

(A) EtfJtDfiS : 2 4IS« 

(b) mmam-.mm 

(O MOB : -*« 
(D) h^nt?- : jStUtt 
(xi) EJtfOPffl] : ffi^JS-t : 4 : 

CTTGGTCATA CATTCACGGG ATGG 2 4 

( 2 ) K0J«*f : 5 omm : 
(i) 

(A) ge?'J<Dft£ : 3 Oi£Sft 

(B) %mcDM : &9t 

(C) : -im 

(D) h^Dy-:lt«)R 

( X j) mwmm m^m^ ■. & : 

CTCTTCCCGA GATGGGGGAC AGGTGTACAC 30 

(2 ) mtm-^ : eomrn : 
(i) izaioftft : 

(A) E?!l©&£ : 2 lffiS^ 

(b) e^i©® : 

(C) H(0SC : -*tl 

(D) ^'ny- : iglftsK 

GCCGTCGGAA CACAGCACGG G 21 
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(2) m$m^ : 7comm: 
(i) mno^m : 

(A) E£iJ©H£ : 3 9JfiS*f 

(B) lH^'J©m : &g 

(C) ®<Z>» : 

(D) HDy- : gift 

CTGGGAGTCT AGAACGGGAG GCGTGGTACA GTAGTTGTT 3 9 

( 2 ) iH5lJ#^ : 8 comm : 

(i) mmwm. ■ 

(A) fE£iJ©fi£ : 3 3ig£*f 

(B) gE5*J<?>^ : W 

(C) I^CD^ : 

(D) Y^-U : dim 
(xi) &#1©I¥«I : Kfll#^ : 8 : 

GTCGGAGTCT AGAACGGGAG GACAGGTCTT GTA 33 

( 2 ) I2S*J#^ : 9 : 

(i) mmwttm : 

(A) ga^JCDS^ : 2 lffigtt 

(B) le^ij©^ : WB. 

(C) fit®iSt : -%Vk 

(d) h^oy- : 

( X i) mw>mm : lE^H^f : 9 : 

GTCGGAGTCT AGACAGGGAG G 21 

( 2 ) : 1 0 (D^m : 

(i) mmvftm : 
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(a) mm<D&$ : 2 lt&mtt 

(b) mnvwL -.mm 
(o m<vm : -*m 

(D) K^os;- : iSIStt 

hi) wmmn : k?u« : 1 o : 

GCCGTCGGAG CTCAGCACGG G 21 

{ 2 ) nmm^ 1 1 ©w* •■ 

(i) K5U©^: 

(A) ffifljcg;* : 2 4Ji**f 

(b) is?<j©m -.mm 

(c) : -#« 
(D) F*'ny-: 

(xi) iE5UCD^«B : E*JS^ : 1 1 : 

GGGAGGCGTG GTGCTGTAGT TGTT 24 

(2 ) IB#J#^ : 1 2(D^m : 
(i) BB5U©<f#8Sc : 

(A) mfl<D&$ : 3 8JMX*J 

(b) mwmimm 

(O gj<D|& : -*« 
(D) ^Dy- : 
(xi) BflglGD&iffl : ffi?>J#^ : 1 2 : 

GTTCAGGTGC TGGGCTCGGT GGGCTTGTGT GAGTTTTG 38 

C 2 ) : 1 3 ©i« : 

(i) mmconw-. 

(A) ffi?rj<D-S£ : 8 2 ii&S*f 



-238- 



(b) mmm ■. mm 
(o mom. • 

(d) h^ny-:iSSRtt 

(xi) UWVmm : ffi#I#^ : 1 3 : 

AACGCGTACG CTCTGAAAAT GGCGGACCCG AACCGTTTTC GTGGTAAAGA 50 
TCTGGCTGCA CACTACGGCC AGCCGCGGGA ACCTCAGGTG TATACCCTGC 100 
CACCGTCTCG AGAAGAAATG ACTAAAAACC AGGTCTCTCT GTGGTGCCTG 150 
GTCAAAGGTT TCTATCCGAG CGATATCGCC GTGGAATGGG AAAGCAACGG 200 
TCAACCGGAA. AACAACTACA AAACCACTCC ACCGGTGCTG GATTC TGATG 25 0 
GCTCCTTCTT TCTGTATTCG AAOCTGACCG TTGACAAAAG CCGTTGGCAG 300 
CAAGGCAACG TTTTCAGCTG TTCTGTTATG CACGAGGCCT TGCACAACCA 3 50 
CTACACCCAG AAAAGCCTGT CCCTGTCTCC CGGGAAATAA GCTGAGGCTC 4 00 
CTCTAGAGGT TGAGGTGATT TTATGAAAAA GAATATCGCA TTTCTTCTTG 4 50 
CATCTATGTT CGTrTTTrCT ATTGCTACAA ACGCGTACGC TGGGCAGCCC 500 
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGAAG AGATGACCAA S50 
GAACCAGGTA AGCTTGrACT GCCTGGTCAA AGGCTTCTAT CCCAGCGACA 6 0O 
TCGCCGTGGA GTGGGAGAGC AATGGGCAGC CGGAGAACAA CTACAAGACC 6 50 
ACGCCTCCCG TGCTGGACTC CGACGGCTCC TTCTTCCTCT ACAGCTTTCT 7 00 
CACCGTCGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC TCATGCTCCG 7 SO 
TGATGCATGA GGCTCTGCAC AACCACTACA CGCAGAAGAG CCTCTCCCTG 8 00 
TCTCCGGGTA AATAGGGGCC C 821 

c 2 ) ®&m*5- i 4 (Dmm 

(i) 

(a) mmvma ■. 5o?^;i 

(b) m,m<Dm :T^;m. 

(D) htfDS;- : iSIBtt 

( X i) mmcomm -. mm^ • 1 4 : 
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Ser Asn Arg Phe Ser Gly Ser Lys Eer Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) SS5*J« : 1 5 oimm. : 

(i) mmnftm 

(b) mm<om :T$.;m 
(d) h*Dy- : mmft 
(xi) mnomm : tm&^ ■ 1 5 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) m$m^ : 1 6 OtSfS : 

(i) mmvmm 

(a) mmomz ■. sor^i 

(b) miwm -.yum 

(D) Ytfn i?- : mmtfi 
{xi) SE^JOPfffl : : 1 6 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 
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Ser Ser Tyr Thr Thr Arg Eer Thr Arg Val Phe Gly Gly Gly Thr 
15 40 45 

Lye Leu Thr Val Leu 
50 



( 2 ) mnm^ : i Komn : 
(i) SE#y®4$a : 

(A) ia?ij©fi$ : 5 07^^1 

(d) h^ov- : mm®. 

(xi) K*ljffll¥*ffl : ffi^iJS^ : 1 7 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 

IS 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
5Q 



( 2 ) m^m^ : 1 8 DfiHK : 

(i) &m<D#m : 

(A) Bfi^JGDS;* : 5075/f 

(b) mmcom : t =• jm 
(d) h^p^- : mmk 
(xi) mn^mm - mm^ .• 1 8 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
1 S 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 

50 
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(2) : 1 9©tt^ : 

(i) &m®&m 

(b) mm<Dm -.t^jm 
(d) ^ - Dy- : mm 
(«) mmvmm mm^ • 1 9 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Ser Thr Ala Ser Leu 
15 10 15 

Thr He Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) m?m^ : 2 0 ©tit* : 

(A) mmCD&£ : 5 07Ui 

(b) mnvm -.r^srn 

(D) h^Di?-:il|ltt 

<xi) nmamm ■. wmmm 2 0 : 

Ser Asn Arg Phe Ser Gly Ser Lys Xaa Gly Asn Thr Ala Ser Leu 
15 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 " 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
3S 40 45 

Lys Leu Thr Val Leu 
50 

( 2 ) m&m^ : 2 1 (omm ■. 
(i) mm<D&n ■. 

(A) IE#I<3Qfi£ : 50757i 
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(b) mnom : ;m 
(d) h^'ny- : mm 
(xi) unburn ■ 2 1 : 

Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 
15 1C 15 

Thr lie Ser Gly Leu Gin. Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 
35 40 45 

Lys Leu Thr Val Leu 
SO 



(2) IS?rJ#^ : 2 2©fi# : 
(i) ME^J^ra : 

(A) W3\0)^ : 5 07^1 

(b) mmnm -.r^sm. 

(D) h^'Dv- : e®m 

( X i) mmmm •. mm^ 2 2 



Ser Asn Arg Phe Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu 

1 5 10 15 

Thr lie Ser Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 

20 25 30 

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val Phe Gly Gly Gly Thr 

35 40 45 

Lys Leu Thr Val Leu 
50 



C 2 ) ie?(J#^ : 2 3 (Dm : 

(i) mmo^m 

(A) mmMZ : 6 27^1 

(B) IE?(J©S : 7$.;m 

(d) h^a i?— : mmvz 
(xi) mnomm ■. mm^ 2 3 : 
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Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
15 10 L5 



Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
20 25 30 

Thr ALa Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
35 40 45 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
50 55 60 

Ser Ser 
62 

( 2 ) m#m^ : 2 4 omm. 
(i) mmmw, : 

(A) : 6 2T<Jm 

(b) mmcow. :Tx;m 
(d) h4?D$?- : mmvt - 
(xi) mvwmm : m?m^ : 2 4 : 

Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser 
1 5 10 15 

Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala ALa Asp 
20 25 30 

Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr Gly 
35 40 45 

Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
50 55 60 

Ser Ser 

c 2 ) mm^ : 2 5 <omn 
(i) m^mrm 

(A) %ffl<DMZ : 1 0 7 sm 

<b) mrnom -.T^ym 
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(d) i-^y- : mmvt 

(xi) §ffl<Dmm : ffi3»J« : 2 5 



Asp lie Gin Wet Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser lie 
IS 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu Gly lie Tyr 
20 25 30 

His Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Lys Ala Ser Ser Leu Ala Ser Gly Ala Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu. Thr lie 
65 70 75 

Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

Tyr Ser Asn. Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu 
35 100 105 

lie Lya 
107 

( 2 ) IB5*J#-*f : 2 6 ©t**R : 
(i) ®mo)&M: 

(a) mmcomt! : 2 6 1 rum. 

(b) wM<om ■r<ym 
(d) hdv- : mmu 

U) tiz&wmm .- mm^ : 2 e ■. 

Asn Ala Tyr Ala Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly 
15 10 15 

Lys Asp Leu Ala Ala His Tyr Gly Gin Pro Arg Glu Pro Gin Val 
2 0 25 30 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val 
35 40 45 

Ser Leu Trp Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp He Ala 
50 55 60 

Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr 
S5 70 75 
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Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 
80 85 90 



Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe 
95 100 105 

Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin 

110 115 120 

Lys Ser Leu Ser Leu Ser Pro Gly Lys Xaa Met Lys Lys Asn lie 
125 130 135 

Ala Phe Leu Leu Ala Ser Met Phe Val Phe Ser lie Ala Thr Aan 
140 145 ISO 

Ala Tyr Ala Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro 
155 160 165 

Pro ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Tyr Cys 
170 175 180 

Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu Trp Glu 
185 190 195 

Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 
200 205 210 

Leu Asp ser Asp Gly Ser Phe Phe Leu Tyr Ser Phe Leu Thr Val 
215 220 225 

Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val 
230 235 240 

Met His Glu Ala Leu Hia Asn His Tyr Thr Gin Lys Ser Leu Ser 
245 250 255 

Leu Ser Pro Gly Lys Xaa 
260 261 



C 2 ) Ii?»J#*f : 2 7 <Dmm : 

(A) %m<DM£ : 7 1 HU^tt 

(b) mn<Dm m$ 

(c) mom 

(D) ^Dy-: S&R 
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CAGGTGCAGC TGGTGCAGTC TGGGGGAGGC TTGGTtCGGC CCGGGGGGTC SO 
CCTGAGTCTC TCCTGTGCAG TCTCTGGAAT CACCCTCAGG ACCTACGGCA 10O 
TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGGT 150 
ATATCCTTTG ACGGAAGAAG TGAATACTAT GCAGACTCCG TGCAGGGCCG 2 00 
ATTCACCATC TCCAGAGACA GTTCCAAGAA CACCCTGTAT CTGCAAATGA 2 50 
ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGGAGCA 3 00 
CATTATGGTT TCGATATCTG GGGCCAAGGG ACAATGGTCA CCGTCTCGAG 3 50 
TGGTGGAGGC GGTACAGGCG GAGGTGGCAG CGGCGGTGGC GGATCGGACA 4 00 
TCCAGATGAC CCAGTCTCCT TCCACCCTGT CTGCATCTAT TGGAGACAGA 45 0 
GTCACCATCA CCTGCCGGGC CAGCGAGGGT ATTTATCACT GGTTGGCCTG 5 00 
GTATCAGCAG AAGCCAGGGA AAGCCCCTAA ACTCCTGATC TATAAGGCCT 5S0 
CTAGTTTAGC CAGTGGGGCC C CAT C AAGGT TCAGCGGCAG TGGATCTGGG 6 00 
ACAGATTTCA CTCTCACCAT CAGCAGCCTG CAGCCTGATG ATTTTGCAAC 6 50 
TTATTACTGC CAACAATATA GTAATTATCC GCTCACTTTC GGCGGAGGGA 7 00 
CCAAGCTGGA GATCAAA 717 

{ 2 ) mm^ 2 8 vmm 
(i) mm<D&m 

(A) fH5*J©g£ : 7 3 2i&&tt 

(b) mzwm mm 
(o mv>$& : -*« 
(d) htfni;- : fiiiiA- 
(xi) mncDmm mmm^ 2 8 : 

CAGGTGCAGC TGGTGCAATC TGGGGGAGGC TTGGTACAGC ATGGAGGGTC 50 
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CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGTTATGAAA 100 
TGAACTGGGT CCGCCAGGCT CCAGGGAAGG GSCTGGAGTG GGTCTCAGGT 150 
ATTAGTGGTA GTGGTGGTAG CACATACTAC GCAGACTCCG TGAAGGGCCG 200 
GTTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGrAT CTGCAAATGA 250 
ACAGACTGAG AGCrGAGGAC ACGGCTGTGT ATTACTGTGC GAGAGATAAT 300 
GGGTGGGAAC TAACGGACTG GTACTTCGAT CTCTGGGGCC GGGGGACAAT 350 
GGTCACCGTC TCCTCAGGTG GAGGCGGTTC AGGCGGAGGT GGCAGCGGCG 400 
GTGGCGGATC GGACATCCAG ATGACCCAGT CTCCTTCCAC CCTGTCTGCA 45 0 
TCTATTGGAG ACAGAGTCAC CATCACCTGC CGGGCCAGTG AGGGTATTTA 500 
TCACTGGTTG GCCTGGTATC AGCAGAAGCC AGGGAAAGCC CCTAAACTCC 550 
TGATCTATAA GGCCTCTAGT TTAGCCAGTG GGGCCCCATC AAGGTTCAGC 600 
GGCAGTGGAT CTGGGACAGA TTTCACTCTC ACCATCAGCA GCCTGCAGCC 650 
TGATGATTTT GCAACTTATT ACTGCCAACA ATATAGTAAT TATCCGCTCA 700 
CTTTCGGCGG AGGGACCAAG CTGGAGATCA AA 732 

( a ) mm i © # y +<?f- m, ttWJn# v ^ff- Kco^w^-ft: ■< 

(b) mmi^R-cmm^v^f-^it, ^m^F^>-£^ m 

5fcft£ft5 ; St* 

(i i) S?&±MS±t*fe^^#S#Mtt*n:#:^lH]iR-r5rt, 

2. mmKotfv^^vz^-vLx^zmm, vttmxy 
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KLTV^ft^ XfemfitiK !J>#ffiXS3-?:©SB#£3-K-r5<£ 5 (-**©» 
3 . Si? 1 © V KX(±#JP*° V *<y°°f- K©-*XfiW*©^/v^- 

#ffi©7 y -©^tf-^wasfcffisffrHi-s ± 5 btitcy y -© 

5a\ #JP^y-<7 p 9 : -KSr3-KLTV^S^^y-<D^-/^^rSS^= ! 



1 ©;# y ^7°^ a- K LT^5#*<0»*fc£JE-t-3 - i K i oTPMB££ 

©xsas, -yr—^A^f u-ilSiK i o T£fi-f 5 Mfjfcjg 4 IB«©^& 
x^ ; v77=y(F), fp->y(Y), hy^h^r^cw), -fyn^-^iDs 

tfn^^(L);&»e>ft3ifr&»e>ii#£*b5, lt*3!4fB«©*'jfeo 
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i mm<Djfm 0 

9. mm i © * v Kxiwwn* 3 K^-tiT^e^, c H sw-fv 

t I gG*»b«5W*»b»«$^5Sifl:S«K^-<Vfr-&tfllWt5i(8flE«©*«6 

i o . %mmm&mm^mttm^x*hmMm i tam©^ 



11. IS (i) ©Hfjf-, 1 ©*° y K&tfttDPtf V ^-ff- KSr=i- 

( a ) Sfg i ©4? y - K», Kftflw? y k©-?/i^-?-< ft -f 

KftlWJtUK y K©*T3E««tos ^iifijijSr^tp, #S#MttSf*o 

14. ^l©^y^^K* = -KLT^5^Sf s ^fcilMWJP^y^yf- 

15. tffii<D#y pffiRifi, W&inm^-f^- v ttttotf 
vbnmz.itxA'y 4 m&zMi$.-f?> a 5 fcRttaa* y k©#b©7 y 
-©^-^— A^*r8t*t*BHftUBi-5 <t 5 fc*fi«Lfc7 y -o^^-A^^ra* 
«r£#, R&i ©#y^:/^ F£=<- kltv^sk^7 y-©^*-- /v^^ra 

Ma- K1"5 <£ 5 (^**©S^^*M$tV-CV^*\ Xfi^ttiP^y ^7"^ 
K&=*- FLTV^W* S 7 'J -©f t-;>ttMSr3 - F1"5 J; 5 l-#5fe© 
SS^ibSK^tiT^STK feS^}4rtbCj©i^*-efoS, !i*5tl 4Eft©^ 
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1 7 . mmmtmmtK ^#*r * /mtmrn 1 y KJtrwtap* 

21. (a) mutfv^^viitDT^sm.mmtm&zti&mi'vtfv^ 

^?rSK1-5 r t , &tWt;!)P*° U K_k»T 5 / 1 wjK y ^T 5 

f - y »«S t W^WKiffiS^ffli-S J: 5 ft, < £ fc i <vttto# y 

ras? i y k t (tan* y k t <offlkz.%mii#Kft%&&)$.-rz 

it ; 

(b) K-t3«g^iJ£3liR-i-3r t, rr-eS6^ii#m 

2 2 . xe< a ) <Dm i «sism«w©'>4< & «i®7?7 



23. »m ©^y^/^KfcttiR^y^:/^- Kt©w©if.ffi-e^ 
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24. mm^K y^-<Dfir-^^mmm~s.^m\^xmmi'DTr,d^<-f 
>-^t?w*ii2 itaa»^ 0 

2 7. ftMf FW^t h I g GT'&5lt*«2 6ia*<0*fe 

2 8. y K©fi£**»feJIS 1 y K&tW* <itl rotffln 

(a) ^icD7Ky^^K&0#i)P* o y-^y^Ki4, si 

(b) iS^l©^y^^K»#ffif±, S?*/H7>f K»^#»***i5J:5 

KKftJntf y K©#ffi©7 y ^wssst ffisfpffl-t-s * 5 1 

f4g-5(j-fe^S7y-©^^--^-a*a£*-a^, : 

( i ) ##s#jittttf*£yA-? h y -^xf-eeistsig ; ms 

(i i) miCuKy^^Kt^P^y^^Ktco^irlK^ftv? 



K £ ttiP # y f - K £ <D m (C v= * 7 ^ K^-g- & X V > T V ^ 5 ^ n 
3 0. ^fflt^ttSMM*, fi-Ob-R/jS-HER3Mft-Mp l/R-HE 

R 3 ^ ft 5 S¥ ^ <b £ 5 1 IB* <r>^m 0 

3 1 . gt-O b-R/ft-HER 3&t^7L-Mp 1 /gt-H E R 3 ft 58^6) 



-252- 



3 2 . ^M¥rmttfi#t>K fi-O b-R/fi-HER 3&tWt-Mp 1 /fi-HE 

r 3 ^ e> * 5 tia> fe3KR $ ft 5 ffjftJi i 9 taa»^^te„ 

3 3 . ft-O b-R/fi-HER 3&tWt-Mp 1 /fi-HE 



[»WB] 1 7 0 (2 0 0 0. 1. 7) 

[lift*] 

(1) ee»#©ms 8lffli5©ifrlr, 91*©*6l;:*tjEt-3. 

(2) 0 4MT^)^^6tf-^l 0 5MT^)^l|4fi ; i- T (2) HB 
?IJ#-^- : 2 3ffl'|g : (2) Ifl?lJ#^ : 2 5 0>fi|« : j «T» 

r (2) ia?U#^ : 2 3 rofS* : 



(A) iH^lJcOft§ : 1 227?/i 

(B) iH^iJcO^ :75/t 
(D) hsKnv 1 - : jftgtffc 

(xi)ga?iJ<TJ||» : H2?IJ#^- : 2 3 
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Gin Val Gin Leu Val Gin Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 15 



Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Glu Met Aen Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ser Gly lie Ser Gly Ser Gly Gly Ser Thr Tyr Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Arg Leu Arg Ala Glu Asp 
BO 65 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asn Gly Trp Glu Leu Thr 
95 100 105 

Asp Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Met Val Thr Val 
110 115 120 

Ser Ser 
122 

(2) mm^: 2 4fflf«: 
<i)K?I©W» : 

(A) iH^JcOftS : 1 2375/S 

(B) IEMcDM :75/i 
(D) b#vi?- : tiCfitt 

(xDmwwm : ia?y#^§- : 2 a 



Glu Val Gin Leu Val Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 
15 10 15 

Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser He Ser 
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20 25 30 

Ser Gly Gly Tyr Tyr Trp Ser Trp lie Arg Gin His Pro Gly Lys 
35 40 45 

Gly Leu Glu Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr ryr 
50 55 60 

Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr 
65 7C 75 

Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala 
80 B5 90 

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Val Asp Leu Glu Asp Tyr 
95 100 105 

Gly Ser Gly Ala Ser Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 
110 115 120 

Val Ser Ser 
L23 

( 2 ) mm^ ■ 2 5 <omn ■. j 
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SI 

•J 

> 



US 
S 



o 



O 



2 
w 



o 

O- 

?5 



3 

s 



OS 



1/1 
CJ 

o 



< 



m k 

45 « 



o — • 



cj e? ~ 5 c; 



S 3 2 



— ' r— CT> — Q 

— ^— >ri — r* 



C! 5 



f*> r-« — r-» ft — — 



« C! - 



rn — — 



c c* — 



[*W0] 3^2^ 2 3 0 (2 0 0 1. 2. 2 3) 

SI l Kt< >14S? l ©^(rg^Llof 2 ©g^ >tifB 2 
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■7°^ K©-^-?fc 5 fifths Kt< 4 ymi ( i i ) mm.<Du\m. 4 

^ g[0 2 K^-f^i, Jg2«*°y^:/:f K»fl2»fi§tT5T^K^-f 

IS : 
■5 ; J.o 



3. _kfBf?l <D#V b\ ±WS«2(73#y^7*^ K, Xiiffi^eD-r/i^-r 
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4. i:|E^y^7 P ^K©-7/I^-7-'ffc;4\ £m^tDfe&mKft%%$^ ST? 

mnjin ( i ) om^ ■. 

Sit, &£Tf 

3 it, ££6fc^frM*«lfE*»77?fe, 

&isttf& i y ^7^ k, gm&ttrz-vA^-or—ib -y 



£tf SB 2 CO/K y ^7f- H\ XfW*Sr = - Ki-S*»SrJWB-f 5IS*« 4 |B*fe© 

7. ±9/h*V^«f»Jlft^rf-5»AjME^, ^HfyfG), 77 = y(A)> 
->*x-Y v (C) TJttft v\ M&g 4 iE«»77?£„ 

1 fS«C077fc 

9 . mm i 2 wjk y ^7°^ na* wen, c H 3 4 -s 1 1 g ossr 

o 

11. IS (i) t5feff-f-5XSSrSe>t^, iiT±ta««^te«rt 

i-*a s *i 5 it i mm<Djj m 0 
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1 3 . m^m^mm^mm 1 ©«§t -y >- 1 sg 2 ©««m k> > 



14. mmi miw.2 <Dmm."S& k^-t ^^*< 1 1> 9 o%©r 5 /ise^ii 
^Hi^-rsfM^i 4iB^»*So 

1 6 . ft^il 1 |a«ro*«fefc J;-oT5JjS$ixfc#«#Mttfiiffc 

17. />£< 1 1 2 -f >-ar-atf#fi#Mttin:f*-e& 9 , n ~ 

T- 

fg 1 -f 1 Llof 2 ©*g^ l' >i±fS 2 ©# 

^^©te^F^Vfi, (i) vA^t- ftK^W VSrSti^trsK!;^ 
^Kco-^&SSfi^I^K^^VSW (i i) P*-f 
»m 1 -Y % 1 y ^7"^ F©3? 1 ©fifT^M K * 

R»2 0«f-S-Ky^i'H:, ffi2©^y^f-F©fg2©fiiMF^>^ 

I^jK y -^yf - FiS-kiE-v^f-r-fc W v©fBS#Mi;i iotv^Ht 
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18. Rig 1 <r> V ^7°f- K»^/vf-N—ft >"XfiSig 2 ©# y ^r/f- 
HI 7fBii©#S#JlttKf*„ 

1 9 . ±fBS? 1 xam 2 y ^--f^- V(Dzn^tKD-?sv^-ik \t* 4 

2 0 . _k|E^ y ¥<D-?su?~?-ikr^ Sfl^roMffiSftWfc-^J.o 
1 y ft: K^-Y v^pME^^_i.o|ft 2 ©jK y 

21. f»£afc^^ ^l#67 ? y l Stfl 2 o* p ^/f F4> 
\m A £ ft 3 J: o T £ ft 5 St 2 o f2«© HttSi{*„ 

22. #*©««-5ra:Kp«-r^sisn:-efc5at^i 7E«©#m#iiffi7c#: 

< t h 8 0%©T5 /8£gE^-tt£*-f Sli^Jf 1 



©#S#Htfi5T#„ 

2 4. ^1XT>*^2©««^ K^-f y&'Pti:< t t> 9 0%©7*5: /ifSlM 
^-tt^W-T3W*3l2 3 fS«©^fi#mffi^l*:o 

2 5. if lS!Fl2©i«5[f K^y»4< t t>9 5%©T5/g?gEM 
^-tt^W-r3tt*3l2 4 fEfcW^fi^lltHnfto 
2 6. B^fll 7flH*©#fi#^ttSi;#:i:=¥^ y riit/y-ei^fiii, 
2 7. ft*Hl 7fE*©^fi#Mffi^f££=<- Kb-Ci/^«KSr^tp«±» 

o 

2 8 . te^sMisasnt %mmm^h 5st*s 2 7 iea©^^iasa„ 
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2 9. %\(ry^\m / ^-fh%\(Dm^V^^-'yh%'i(0^\zM^-f^%2 

^rH^-r art, TfRjB i SS 2 ©ifi^g K^^f vteJIft oTi""), a 
o±ta» 1 x.t/f? 2 y *<7^ ^(D^n^fKD-^/p^-it hv -y vit, ±ia 
fg 1 xr/m 2 (Dtfy *<-7<f- ko^o-ta^t-a: -Y vcor ?: /H?tSi# 

(b) (i) ioro-5TMfiK£=<- KLT^5W^5IK1-5r n 



( i i ) ^1 KftMfcffi 2 ©T-Mgl-a- KflsWt 

Sril^-f^r ir, i^TfK*l2it«S2©BraEBfltti:^|z:*ft5, R»12HJ« 

$ 2 <Daimmm<Dzti?ti\z, 1 stFf 2 <d# y K©-*t nzfMB 
L-t, ±iB^i&t> , ^2<Dis-a-K^'Y K^±.mmi<vB&v/4 y 

t^io5Ky^7 e g L Koffis#ffit < toT^s^ item ©#?-};:*§£- l 

ffisfpfflxuRs 1 ©^n« t mm 2 ©* Q y KotazfMi k ± o « 

( c ) K^ixt>*m2co^y^y^- Kfc*Br«««sr3- v\,x\^mwt*m 

(d) ^«iS**^6#*#Sffi^fr*[H]iRi-?,C£, 

30. mmi^tfv^^v&^-vhx^&iimmi^&m, Rsi2©^y 
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3 1. Sig 1 2 ©*° y - K#, ^--©PijgtHSfM tio riss 
3 2. ^©^-H^fcT^/^K^m^y-©^-/^ 



33. mm i 2 © # y ^y^- K^taflcsfir ^ ^z^^ti^um^ 
ii 2 9ia«©*m, 

3 4. ftMtP7^y#C n 3 F^^ V-CfcSlf5ftll3 3ia*©*-^ 0 

3 5. ftfrgSTK^^fc H I g G^f>cD<b©-e<b3tiMt | S3 3|B«©*«fe 

o 

3 6. mkifi (i) }-t£oTiIW£;fx3!t*«2 9lE*©*?fc 
3 7. #B£S (i i) (-aoTjl*R$tL5ff*:il2 9EI»*fc 

3 8. »SgiX'a t B2ronr^6«^Si/^<:M&5^ U»L'M<it80% 
COT 5 y KgB?iJ|H]-tt5r#-r 5lt*Jl 3 7 fafc©^ 

39. as i &t>*s? 2 © nr£e«toS'>fc <tt9o %©r ^ j w&$m->&& 

5 It *If 3 8 fa*c©^ife, 

4 0. |*$ 1 2fct*l& 2 © bT«««^S/>* <H95 %©7 5 7 »B?UIrIH4& 

4i. # y ^7*f - Kwis^^ib-^r v^;v^~&m&mmKW<vi&i&*m 



sj?g? i ©s^- y»±, m i ©*° y k©si i ©sit 



-262- 



vtt, JifBig i xtef? 2 d - Kroffi*©-^/^-^-^ bv y®7 y - 

Xg : 
; Xtf 



4 3 . CT'fo5fS*«4 1 fBiftcD^ft, 

1 8 o%©r $ /^ia^iji^-tt^-r5tt*ii4 IB*©***, 
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4 6. mmi Rvm 2 <Dmm«im f/j y&$-t£ < 1 1 9 5 %©r $ y g£@a?ij 

47. fi-t f l/T'f yi/t^-E CD (O b-R)/fi 

3 i6> e> ft s e> a« * n 5 »3fc« 1 

4 8. Si-t h y kt/^-E CD(0 b-R)/ft-t Fkt/^fn 

-f(Mp D/St-t H/t^-fP-yy^t- ^HER3^45^f)I 
4 9 . ff*il 4 8 fEi^m#HttK* i: fifr fc£tr»#fc. 



50. ^#fi#*t£#i*/S 5 , K-t F^fyWt^-ECD(Ob-R)/S 

-t hyt^-fpyy*t-fHER3Stm-t h hny*#yxfyy-fe 
r/^-f-n-yy^-}-— t?(M P i)/trt-t hyt^-fo-yy^f-t^HER 
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INTERNATIONAL SEARCH REPORT 



sntt (anal Application No 

PCT/US 98/08762 



A. CLASSIFICATION OF SUBJECT MATTER , , , , 

IPC 6 C12N15/13 C07K16/46 C12N5/10 //C07K16/23 ,C07K16/32 



AcrrjifJirifj lolntamatrjnal Patent Classifo.ationt I PC I or to 30 tr -a;icra class fcaiun ;FC 
B. FIELDS SEARCHED 



Minimum cfocurY-entaliofi searched (elassificatiar system followed by ebssifieat.on symbols) 

IPC 6 C07K 



Documentation sear^ned othsr ".han minimum documentation to :he«xieni that such documenti ^r? m.-J^id^d in tne fields searched 
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